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ENGINEERING ALTERNATIVES STUDY - WASTE TANK SAMPLING SYSTEMS

1.0 Objectives

Sampling of the waste forms in the Hanford single shell tanks (SSTs) and double shell tanks
(DSTs) is required to support characterization of the wastes under the Resource Conservation
and Recovery Act (RCRA). Resolution of tank safety issues, and development of tank waste
retrieval techniques are also requirements of the Hanford Federal Facility and Consent Order,
an agreement between Washington State, the U.S. Department of Energy and the U.S.

^ Environmental Protection Agency.

The Hanford Federal Facility Agreement and Consent Order (also called the Tri-Party
Agreement or TPA) was originally signed in May of 1989 and established a Hanford site
restoration plan with interim and final milestones for each major program. Included among
these milestones is M-10-00, Characterization of Single-Shell Tank (SST) Wastes. M-10-00 has
13 interim milestones for core sampling and analysis of SST wastes to be completed by
September 1998. Developing a Hard Salt Cake Sampler is the 13th interim TPA milestone and
this study reviews sampling methodologies for meeting M-10-13.

The waste materials in the tanks originate from nearly 50 years of defense production activities
at the Hanford site and are comprised of highly radioactive fission products and chemical wastes
generated during processing of the defense materials. The wastes originate from a variety of
processing operations and have been subjected to many treatments, including evaporation, cesium
and strontium stripping, precipitation with ferrocyanide, and others.

This resulted in more than 150 tanks with mixtures of solids, slurries, sludges, and saltcakes
with variable concentrations of fission products and chemicals, and in many cases, stratified
layers of different compositions within one tank. The sampling systems must therefore be able
to retrieve representative samples from all levels within the tanks. In addition, core samples of
the sludges and salt cakes must be undisturbed to permit physical properties measurements to
be performed in the lab.

Because of the radioactive components in the wastes, one of the primary concerns is in limiting
exposure to operating personnel collecting the samples. This concern presents unique problems
in designing shielding, containment and sample retrieval. The safety problem is further
complicated by the fact that the wastes may contain flammable, explosive and/or highly
hazardous or toxic chemical compounds. The sampling systems must be designed and operated
in a manner that minimizes or eliminates the potential for an accident that could release the
wastes into the environment or endanger human health.
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Numerous approaches for sampling these wastes are possible. The purpose of this report is to
compile a listing of potentially viable sampling methods, assess the feasibility of these methods
against the sampling performance criteria, and to compare and rate the systems that can meet
the mandatory criteria.

As a subset of the sampling alternatives assessment, a review of alternatives for core sample
retrieval is presented. Core samples may be cut by either rotary, impact, or push mode
samplers. Retrieval of the core sample from the waste tank can be done in a variety of ways.
Approaches for sample retrieval device closures which have been considered are also presented.

c^
This report will also assess alternatives for monitoring bit temperatures during rotary drill core
sampling of hard saitcalces. Bit temperature monitoring is necessary to assure safety during
sampling of potentially flammable or explosive saitcakes with samplers that can generate heat
at the salt cake-bit interface. Testing in Hanford labs has shown that the chemical reactions of
concern cannot be initiated at salt temperatures less than 180°C. To provide a safety margin,

0%, the maximum allowable bit temperature has been set at 1500C.

Various fluids that might be applicable for use as hydrostatic balancing fluids when sampling
waste tank solids are also identified and assessed. Hydraulic head fluids are used to assure
displacement of liquid wastes from the core sampling apparatus during sample retrieval.

2.0 Recommendations and Conclusions

The truck mounted rotary drill rig utilizing the "universal or tandem sampler" meets all of the
criteria set established for the sampling system. While this system does not have direct
measurement of bit temperature, preliminary testing has shown that the bit temperature can be
reliably limited to less than 150°C by maintaining a purge gas flow at .57 cubic meters per
minute (20 scfm) or greater during drilling. Final gas flow requirements will be established
during "safety envelope" tests. In addition, the "universal sampler can be used as a liquid
sampler, thereby permitting the sampling of all tanks, including multiphase tanks, with one
device.

The drill head and a shielded sample retrieval system are mounted on a turntable which allows
placement of the appropriate system over the drill string safely and with a minimum of effort.
The design is the result of several evolutions and represents an integration of conventional
equipment and the adaptations required to assure safe handling of highly radioactive and
hazardous wastes.

An enhancement to the current rotary drill may be the addition of a vibratory or "sonic"
capability to the package. A specially designed transducer transmits variable frequency and
amplitude soundwaves down the drill string to fracture the material being drilled, thereby
allowing a much lower rotational speed to be used for an equivalent penetration rate. It may be
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possible to adapt a transducer to the existing rotary drill rig and achieve acceptable penetration
rates without generating enough heat to reach the 1500C temperature limit.
Further exploration of this application is recommended.

Other types of drilling techniques, such as vibratory, impact or gas jet drilling, could be used
in conjunction with the "universal sampler", making them acceptable from the retrieval
standpoint. Because of the extensive time required to develop or adapt these systems for
radioactive service and test them, there appears to be little advantage over the current design
drill rig and drill bit. All of these techniques appear to have the potential to generate sufficient

aN heat such that bit temperature monitoring would be required.

The two "bottle-on-a-string" methods of sampling received the next highest ratings (after the
"universal" sampler when assessed against the criteria applicable to sampling liquids and
slurries). There is, however, a higher risk of spreading contamination and of receiving more

ON, operator dose than the current method.

The method involves lowering a weighted, corked bottle on a wire'through a riser and down to
the depth desired. The cork is also attached to the wire in such a manner that it can be removed
by sharply pulling the wire upward. This allows a sample to be taken at any depth in the tank.
The bottle is then pulled back up through the riser; quickly capped, rinsed and placed in a
shielded container. Contamination and dose experience in the past has been acceptable, however
the success of the activity is highly dependent on the experience and skill of the personnel taking
the samples.

Past attempts to develop a shielded system with full containment for use with the bottle-on-a-
string approach have not been successful. Transfer of samples from the shielded receiver to a
shielded transfer cask have also been problematic. Further development is required to refine a
design for replacement of the bottle-on-a-string method.

3.0 Sampling System Alternatives

3.1 Sampler Performance Criteria

The following criteria describe the desired performance capabilities of a system for sampling the
wastes in the Hanford single and double shell tanks.

* The system shall be able to obtain the required samples through tank-top risers
with diameters of between 10 and 30 cm (4 and 12 inches nominal).
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* The system shall be able to sample liquids and slurries.

* The system shall be able to sample sludges, soft saltcake, and hard saitcake and
combinations thereof.

* The system must be able to sample the entire depth of waste material from the top
surface to within three inches of the bottom. This is about 11 meters (35 feet)
of depth maximum.

Core samples must contain a minimum of 4.7 cm' of waste material per
centimeter of depth.

ra * Liquid samples must be at least 100 at in volume.

The system shall not alter the physical properties of the material being sampled.
Q` Undisturbed, representative samples of the solid waste materials are required to

allow determination of properties such as density, moisture content, shear
strength, viscosity, stratification, and crystalline structure. Dilution by supernate
or hydrostatic head fluid must not occur. Liquid samples containing suspended
solids must be representative.

* The system shall not alter the chemical properties of the sample, including
organic and inorganic constituents, radioisotopes, pH, heavy metals, etc. Dilution
or dissolution of salts by supernate or hydrostatic head fluid must not occur.
Cross-contamination of samples and contamination from the supernate or
hydrostatic head fluid must not occur.

* The system shall not cause harm to the tank floors or wall. (Maintaining tank
integrity is of prime importance.)

* The system must be highly reliable. It shall recover at least 90% of a full sample
90% of the time.

* Operation of the sample system shall not cause the tank waste material
temperature to exceed 1800C. The sampling apparatus temperature shall be less
than 150"C.

* Direct temperature monitoring shall be provided if the sampling mechanism has
the potential of exceeding 150°C on any portion that contacts the waste.

* Retrieved samples and associated hardware must fit in the existing Hanford hot
cell facilities.
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* Sampler vertical position must be measurable within 2.5 cm (1 inch).

* Sampler must remain operational after exposure to the tank contents for at least
three weeks. Radiation doses of up to 2000 R/hr and corrosive solutions with pH
in excess of 12 may be present.

* The system must be designed to limit the exposure of operating personnel to
ionizing radiation to ALARA. In no case shall the dose rate for an individual
exceed 300 mrem/week.^

w= * Exposure of personnel, either on-site or off-site, to hazardous or toxic chemicals
shall be prevented.

^

The system shall be designed to prevent the spread of radioactive contamination
or the release of hazardous materials into the environment.

* The system shall be able to obtain a full length sample in a reasonable length of
time, not to exceed 2 weeks for a full length sample.

* Generation of secondary wastes shall be minimized.

* The system must operate safely in an environment potentially containing explosive
gases and flammable liquids or vapors, i.e., no sparks or other ignition sources
are permitted.

* The system must not react chemically or physically with nitrate, nitrite, caustic
or organic compounds.

* The sampler support system must be reusable, mobile, and maintainable.

* The system should be capable of taking more than one sample from a given riser.
This is desirable should resampling because of poor recovery or to confirm prior
sample results become necessary.

* All sampling hardware must be retrievable from the tank after completion of
sampling activities.

* The system must be fabricated or procured, tested, approved for use, and ready
for full field operation by April 1, 1993.
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3.2 Sampling System Alternatives

The alternatives that have been considered for sampling the Hanford waste tanks are listed in
Table 1.

3.3 Sampling System Evaluation

Tables 2 and 4 (Sampler Conformance Matrices) present the evaluation of each of the sampling

rIQ
systems against the performance criteria established in section 3.1 of this study. A yes-no
indication is provided for each criterion for each sampler system. The number of yes indications
is then summed at the bottom of the table to provide a composite rating of the system. The
higher the number rating, the better the alternative was deemed to be.

^

In addition, ten of the criteria were identified as mandatory. These are highlighted in Tables
2 and 4 by shading. If a system failed to meet any of the mandatory criteria, then it has "failed"
overall. Table 3 presents summary justifications for the pass/fail decisions for the solids
samplers.

4.0 Sample Retrieval Alternatives

4.1 Sample Retrieval System Performance Criteria

The following criteria describe the desired performance capabilities of sample retrieval systems
to be used during core sampling of sludges and saltcake wastes in the Hanford single and double
shell tanks.

* The system must operate inside the drill string of the core drill, system in use.

* Placement of an empty sampler and grappling of a full sampler must be
accomplished with an enclosed, shielded device at the top of the tank riser used
for sampling.

* The retrieval system should be an integral part of the core drilling system.

* The system must be able to retrieve at least 90% of the core segment 90% of the
time.

* The system must be able to retain sludge, granular salts, hard saltcake, and
interstitial liquids.

it

* The system must be able to section or break off a hard saltcake core segment at
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the bottom of cored sample. Some of the hard saltcakes are highly cemented.

* The system must not disturb the structure of the core. Physical properties tests
that are to be run on the sample depend on obtaining an undisturbed sample to
assure accuracy.

* The system must fit in the space envelope of the laboratory hot cells and must
interface with the sample extrusion equipment that is available. Alternate sample
extrusion or recovery systems may be provided as an integral part of the retrieval
system.

r^-..

4.2 Sample Retrieval System Alternatives
LF'7
^ The alternatives that have been considered for sample retrieval systems during rotary mode

sampling of the Hanford waste tanks are listed in Table 5.

5.0 Rotary Bit Temperature Monitoring Alternatives

5.1 Temperature Monitoring Performance Criteria

The following criteria describe the desired performance capabilities of a system for monitoring
the drill bit temperature during rotary mode sampling of hard saltcake wastes in the Hanford
single and double shell tanks.

* The system must be capable of sensing drill bit temperature on a real time basis
and providing the operator of indication that the bit temperature has exceeded the
1500C operating limit. Continuous temperature monitoring is desirable.

* A real-time audio-visual alarm that trips at 150 ± 5°C must be provided at the
sampler drill rig control station.

* The bit temperature monitoring system must operate safely in an environment
potentially containing explosive gases and flammable liquids or vapors (i.e., the
system must be intrinsically safe).

* The system must fit in the existing space envelope of the rotary bit/ universal
sampler.

* The system must work reliably in the operating environment of the waste tanks.
Corrosive aqueous solutions (7.0 to 12.5 pH) and organics may be present. The
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maximum waste temperature is approximately 92°C.

* The temperature sensing elements and associated wiring must be able to withstand
radiation damage from a 2000 R/hr field for three weeks.

* The temperature data transmission system, if fully contained in the drill bit, must
withstand radiation damage from a 2000 R/hr field for 3 weeks. If the data
transmission system is mounted on the sampler, it need only withstand the
radiation damage for I week.

For methods that attach directly to the bit, four temperature sensors are required
(two on each row of bit teeth).

'^.`.
.

The temperature sensor mounting must be able to withstand up to 682 kg (1500
pounds) of compressive force which is applied to the bit face during drilling.

"cyl^ * The drill string and bit will rotate at up to 50 rpm during drilling operations. The
sampler rotation is independent from the grapple cable during sampling. Counter
forces may cause some cable rotation.

* The temperature data transmission system must accommodate the fact that the
drill string is extended in successive 0.49 meter (19 inch) sections as the drilling
and sampling operation proceeds.

* If telemetry or transmitters are mounted to the bit, power supplies must last for
a 3 week period.

* Liquids and nitrogen gases will flow down the inside of the drill string and return
with dust and muds along the outside of the drill string.

5.2 Bit Temperature Monitoring System Alternatives

The alternatives that have been considered for monitoring the drill bit temperature during rotary
mode sampling of the Hanford waste tanks are listed in Table 6.
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6.0 Hydrostatic Head Fluid Alternatives

6.1 Hydrostatic Head Fluid Performance Criteria

The following criteria describe the desired performance capabilities of hydrostatic head fluids
used during sampling of sludges and saltcake wastes in the Hanford single and double shell
tanks. These criteria have been excerpted from some of applicable references (listed in section
8.0)

The density of the fluid must be less than that of the wastes referabl less dense, p y
than water ( 1 g/cm3) to minimize sample contamination.

^
UM * The fluid should be immiscible and insoluble in water.
r^-x
:°° * The fluid must not dissolve the waste and should be immiscible in the waste.ON

* The fluid must not react with the waste.

* . The fluid must have a low volatility and be nonflammable.

* The fluid must be nontoxic.

* The fluid must be stable to radiation, heat and normal atmospheric exposure.

* The fluid must be readily available and inexpensive.

6.2 Hydrostatic Head Fluid Alternatives

The alternatives that have been considered for hydrostatic head fluids during rotary mode drilling
and sample retrieval in the Hanford waste tanks are presented below.

6.2.1 Organic Liquids

Many organic compounds are liquid at the temperatures encountered in the waste
tanks and meet the density requirements. The main problem with any compound
that has hydrocarbon components is that they can mask other organics that may
be present in the saltcake, making detection difficult. A possible solution to the
masking problem would be to "tag" the organic fluid with a radioactive tracer
such as deuterium. Resolving the tracer from the other radioactive emitters
would be difficult.



WHCSD-W6bEF7AS
REV 0

PAGE12OFa

Organic liquids, when used with a purge gas clearing and cooling system, are
forced into the waste matrix and remove soluble wastes after each sample
exchange.

s•30
r=,x.*

Z-
LM
rw1

NPH, a mixture of straight chain (normal) hydrocarbons of the range from C-10
to C-14, has been used extensively in the past as a hydrostatic fluid in sampling
the waste tanks. It has a density of about 0.72 g/cm', is immiscible in the
aqueous supernate, does not react with the waste, is radiation resistant and is non-
toxic. NPH, however, prevents proper inventorying of solvents already in the
tank since NPH was used in many of the extraction processes.

Other normal hydrocarbons are possible candidates, however many of them share
the same problems of volatility, flammability, and contamination of the sample.
A number of the glycols and organic alcohols might also meet many of the
requirements, however these tend to be soluble in the aqueous phase and may
react with the wastes.

Halogenated hydrocarbons are generally more stable and many are immiscible in
the aqueous phase. The primary issue with these compounds is that they tend to
be volatile and are in the center of the ozone depletion concern. Densities of
many of these compounds are'too high.

Polydimethylsiloxanes are commercially available in various formulations that
have custom viscosities and other properties. These compounds appear to meet
all requirements except for the presence of the methyl radical which may mask
other hydrocarbons. Since the methyl radical is small this impact on the lab may
be negligible.

6.2.2 Water and Water Solutions

Use of pure water for the hydrostatic head fluid meets many of the criteria,
however some of the constituents in the saltcake are very soluble in water and
will leach from the sample into the fluid. In addition, the analysis of the moisture
content of the samples cannot be made unless the amount of water added to the
sample from the hydrostatic fluid can be determined.

One approach to the moisture content determination is to add tracers to the water
used for hydrostatic fluid so that an adjustment can be made to the analyzed
moisture content, based upon the amount of tracer present. Radioactive tracers
are attractive since the determination can be made simultaneously with the gamma
analysis normally performed on the sample. The tracer must be of a short half-
life (to allow for resampling of the same tank) and must be readily measurable
in the presence of the other radioactive constituents. Only a limited number of
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suitable isotopes are commercially available. Handling of these tracers in the
sampling operations increases the risk of excess dose to the operators.

6.2.3 Gases

Gases have been considered for the hydrostatic fluid, including air, nitrogen and
argon. If the newly design rotary drill is used, which requires gas purging and
cooling of the bit, then the same gas should be used for the hydrostatic
displacement. Inert gas may further reduce the risk in the tanks containing
hydrogen or flammable organics, however the cost is significantly higher than
using air. Another concern with the use of air or inert gas is that the volume of
gas added eventually is discharged to the atmosphere through the tank vents. A
modular exhauster may be required to satisfy current envirbnmental and operating
requirements. Another alternative may be to recycle the air or inert gas by
installing a compressor or blower whose inlet is connected to the tank exhaust
riser. This approach would limit the amount of gas discharged to the atmosphere.

7.0 In situ Analysis

7.1 In situ Analysis Alternatives

The waste materials in the SST's and DST's must be analyzed for composition and properties
in order to characterize them under RCRA and to provide data for development of retrieval
systems and pretreatment/vitrification flowsheets. Typical analyses are presented in reference
2 and include those for heavy metals, radionuclides, organics, chemical compounds such as
nitrates and nitrites, pH, and physical properties such as density, specific gravity, moisture
content, hardness and shear strength. It is possible that some of these analyses could be
performed in the tank, thereby eliminating the need for some samples. Alternatives that have
been considered for this in-place or in situ analysis are described below. In most cases,
development and testing programs would be required to assess the effectiveness of the systems.

Magnetic - Magnetometer measurements could be made inside the tanks.
Interpretation of the results might provide information on locations of liquid
"pockets" of liquid or voids.

Electronic - Ultrasonic and radar measurements could be used to more accurately
define the volume and surface features of the saltcakes

* Seismic - A miniature accelerometer could be inserted into a drill string to
measure responses of the saitcake. Vibrations could be induced by impacting the
saitcake surface from another riser. Saitcake densities and void locations could
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be inferred from the data.

* Radiographic - In-place gamma spectrometry measurements could be made by
lowering a detector down the inside of the drill string. The radiation field would
probably require a substantial attenuator be used which would significantly reduce
the resolution. An alternative approach would be to heavily shield the detector
and use a small diameter path to the detector to limit the countratp. The current
5 cm (2 inch) inside diameter of the drill string would probably limit this
technique to the use of a GM tube or a sodium iodide crystal, neither of which
offer good spectrum resolution.

CO
;

Adaptations of neutron activation, x-ray fluorescence, and critical edge absorption
^ techniques might also be employed for remote determination of certain eiements,

however the size restrictions and background radiation fields present probably

-_
make these approaches impractical.

* Temperature measurement - Infrared devices (pyrometers) are available which can
provide data on the surface temperatures of the crusts, saltcakes or liquids. Since
this type of device only senses surface temperature, it is of limited use, however
it has the advantage of sensing through the riser openings. Direct reading
temperature devices such as thermocouples or resistance thermometers can be
inserted into the drill string to measure local temperatures.

* In situ chemical measurement - Sensors for measurement of pH, resistivity, and
conductivity are available. Ion specific electrodes might be used for some
measurements. Fiber optic systems have been developed that utilize chemical
specific activated surfaces and laser-induced fluorescence for remote analysis.
Solution polarimetry, refractive index and optical absorption measurements could
also be made using fiber optics.

* Penetrometer - This type of device could be used to obtain strength and hardness
measurements of the surface materials.

* Nuclear densitometer - This type of equipment is routinely used to measure in-
place densities and moisture contents of soils. This device might be adapted for
measuring saltcake density and moisture content.

* Shear vane - This device can be used to determine fluid flow properties remotely
by measuring the torque required to rotate a paddle or shear vane suspended in
the fluid. A further application might be to measure strength properties of the
saltcakes.
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Table 1- Sampling System Alternatives
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TABLE 2
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5•(yL'+^MLTIIOD
Cnn.•uppwlN Tripod TrudmnuniN TrutltmountN Trudt Ylbnlbn

rWmy dNll with maun4d rabry drlll MN raWy ddll maun4d n4•4d

urbldebll rWVy nrbid. Mt MN madN4d rM•q drlll M•q drlllln[

umplrt bltuld nlNd4numd MlhunlvnW
unlrrtrl blt , rmplR
wnpl:r

DESCRIPrION A L°nltyr.r rWn smRdd spd.ny Sp•d•lly RM•n nr. Cn. omind

mr. adn w^ ,munlyd dnlmN ro4ry dnl{nN rvlmy drm with rynem In.l

rvrpmdNfrvm• +nter•lukln ew•JrlllMlh mndrlllMlh dYmend.

bowm m^. mctlmt. mmpb •e[mmt nmvb repnml InbNrd In bit. ul4uonk

•IbMnR'remd.' ' re4imirytnn, re41m1 bllinlNwu Nbnlbnm

p4:ntlnN• ` nbld,npl4n.n qtlnn,nbkM1 rp,cWly 'cuPtlrtov{I,

rLaforumpllnp, wlonulk ullllenN dalRnedrwl mn44-

6.Yplln[YW •vlavtlc Iea,InM. Couldb.urN

fx •hldd [nylpln[ Mitfi nllh n411n{

•unp4re41ew. rn•hidd unirnsl

CRITERIA
nmpb mmpln.

. eblenl.

Ob b. •eqW fmm IUIO70.^d^luiklop J•c t^s^r ^ Y Y Y Y N' Y

Tln •r^em el.ll bn ebb 1. r•npb Ihl"W ud r1unW. N• N• N• V N` Y

s.nqbrlW[u,eolludMNe•linb.ntmnbLudwe. y y Y V N Y

5.mpbJe<mLeJcµS fw.elbLwnJntopr AmkviJJU: Y Y V Y N Y
. R.m af dn battm, •bFd I I'tiebN.ddepM h.zlmwt,::.' :.: ^•? ,`

Cu.uin•Meununofl]m? afnumddpercmufwm. Y V Y Y Y Y

LhrvN nmyW mut be at Wt Iw ml In vulum- N/A N/A N/A Y N/A Y
..'

Y Y '
Vl Y^ `^ :^• t 5Natl¢ dnplijac.lps.te k..f!.mpbd ._i. ll :

y
Y Y Y Y. ..

UNulw(ql: np,deln II 'eiiiipkl um rtquibl •.. ' .

The.y¢m•Iu1lMdbrdndaMalpmperlW. Y Y 1' Y V Y

. . .. , .'.... . :...;;r,.;:..:'^.L:":.. ,,: ,
Yle.f.4mrlullrx[nualumilbiheuiiklleoiporr̂ Il.,:',. Y y N Y Y Y

S1u1lnxwe1 •Ikut90%o(•WI•urqib90Aafdn11m. Y V V V N Y

W4beiu •lilellha td 190'C S4^IW pp•-u+ ', N Y '-- ^ " Y Y Y
' 4nrynMUie'rl.ll be kN dwi lt(1'C:.^sS

oireet 4.,^enlum.mJioAi,r A.II In p.v,:lod NIM N N N N N N
r•mplint ^rcclvn4m hn dv pmrnJ•I nfecmed44 ISOC.

Sunpk•udmrocl.4dWNr•mmutbe.wp•tl•bb..llh Y Y Y Y Y Y
e.ahM[ •lu b mN 4dII1W ud eqWpmw.

5•ny,kr :snlui poJdon mun be nemunbb vldJn i beh. Y Y Y Y Y Y

M,p minin r,pcn0anl Ilrr unk npo.wn for 7^b MvY Y Y Y Y Y V
dma af ltlw RVv •M roWim with yll > It

Tb •ybn dnlp. md qcntlm nnw aamNer AL11tA. V V V V Y Y
4dirku•1 doro •b•II na exwN Jw mmv\week.

'a
,?ra)Yk{I

Gpaunotpe nnnl, 10 m31bM Ib 1 h.rald ?' Y Y Y Y Y Y
61664indribelull6e.proivnleJ:i,,^r

y 3 p is 94Tb ryvu n hill.n nbd II,{ proida.^kw o1 4 WV.i
a

Y V V Y Y Y
+ml,^.'..^+.•^M,. S. 93aMt.Or.bWNb,tl:dYl'qI•1lbindn

Tb •p4,e •I.Ii he bb tn eN•tn ..•„pb lu • -..+bb V Y Y V N Y
k*a,h or tMe 11u• than 2 rmebl !ar • IWI knaW •mrb.

Ganendm of •eawd.ry w1u.h.i1 be miniml.ad. Y Y V Y Y V

r
tMuitqc blifF{Inun4rvimnlw hN.lnint palw

^ ^^

Y Y Y Y Y Y

. t4ad W ILdl^r.bb (iq+r6 ei .1;^^s, .SI

Teryrkmmul'ndrYapNk+^n hm^ (al^^vn^^^ bl' Y Y 1- Y Y V
. NInLL„Id41b. eiiilb d,M•nb.^?A^u.•b:.,..?; 3^,.. _.^3,'),. ^i;

Thi nnpike riqwn ry•km m.16e m..bk, ndlb, ud Y Y V V Y V
mbm4.bb,

Tb ryi¢m muet be opbb or 44bt mom U.u one rat:b Y Y Y V Y i-
hon . J.rn rber,

.UI Iu.qllnt MNi.wd t b:n4cv bb fran Ue meC ihr : ; Y Y Y Y V Y

T1n.ylem mnl le Rbdnud er puwnl, uwud,.ppm.vd Y Y V Y Y N
for uw, ud ,cdy for fWl apantim by 4/111993.

Canpo.N.Ib4n[InumbwMY•r) 33 Ii II ]! IB 24

Itur/fYll - CrIIlulCrllnhGh•dNbmnl
s ,?^^ s y..;< ^ . •' ^ "^-°i

X• If WwnJ nmpbr 4 uwJ ie Ihw •pplic•don, .Ilquld r•nyle aouN bu u1rn, lro.r,<r it 4 mt ea..wly d•p4d lo dna rl"ICmr.
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TABLE 2 - CONTINUED
SAMPLER CONFORMANCE MATRIX

SOLID SAMPLERS

SAMPLERTYPE Rp•rynt.nl Rn,m.o a.^addu IbJ.aned Rr<Ip,o't Rp.edarlnf
eblp ainvbdm vud drlR (.ubin{ ddR

mKWm) drW

DESCRIPTION Rakdwn.a Typlauyacd ambJns mdwtnw aau.,u' Calnt.nm
le mbiln{ ud raiVt Jr to pem..im drilL wnlm of A.um muol® of 67t .t ddllLy •hoe
m.nunim. nu+poncNpr drlll. lor•parb. wWb+a

m •m4a ob.

mwnbApahv SnvJ•y

repnlor. drWlnt uf
UJW<. aJnt In.ria
rem,Wy requlnd-
ab•a, (ur

CRITERIA n.wa.

Oeuln vrqW f•am lu r]0 ' wttop ii:e Y } N,4 Y Y Y Y

The.y.^m rlull be •bb te r.npb tlqu44 ud .bmk.. N N No N• N• N•

s.mpb rlufsa, •aR ud b•N r.latn ud ennhLulon. Y Y Y V Y Y

.S^urpbVn I da^of bf Ilielqi wf i JIn Y V V V Y:
6!m of W ba4o•;-ibaa 11 mtxp d:a:jQ,n+.•vv.n.:.':•^ ^'yrH,ti

Cmnln.Mntnnmofd.]adofm•Nrblpernnof.vm. Y Y Y V Y Y

IJqoW r.mpW mat be •t laa NA ml to vulurc, N/A N/A N N N N/A
...

Nol Jb ^b pM1y I^l proanb ! ury^bd'n`.m Id N N ;; s
'

N+;;
,s

N;r g If
. .,4t.;

^:N
- Unl^l bed nvmm^i.ila •.np ra ie. yad t' ('4,. p 1

Th •Yrbm rtull na •I^er Ne vMNcJ p.qenln. N N Y N Y Y

ttioiyitrAih:Rn'A«uuh.imtoYnWJiR Y Y Y 1.^;1t

Sh•IlmamerJkut9U%of.fJlrxqb9U%oflcrbm. Y Y V N V V

lY•fb m I 1 1+0 iiw ra®d I50 C" S.nqluµ PM I';. N :.' ... ^' Y Y U• Y
mrycmwedWl6i1.•Yw.UO•C.::..^.'......... '..: . .' '..:

Dtnn W^enmm mnitwtnt .b•II b pm4bd V iM1e N N/A N N N N/A
r.mpl'mt mcclnnl•m lu. W pamtlJ ofn.medlns IfOC.

S.mpb ud ...od.^d Autrnm eut be av,q.ibbb .IV1 V V V Y 1- V
abinS •Ib Aor a.ll f•iltb ud rqdp,..et,

Sampbr wnlpl paitlm nm,t bo .unbb vlJdn I Lrh. Y Y Y N Y N

61a1 nnub upen0nd Jbr wk apawo fof ) wab vl^ V Y Y V Y Y
dow of fi0o RUV ud •olulmr rlih plt > 12.

Tln ryr¢m dnISn ud qrntim mwt mnidsr ALARA. Y V Y N Y N
LdlrUurl dan rlvll nx umed ]fp mnmtwmk.

, .:
>{Yt

'1. '
- Wpawe fys ' 1,' IJn Ieofe(ft Iu0 Y Y Y

-3a,.
Y V

' e'r Im:le cLenuaL •NO tie n.wilad ell
, p . .^ t s.,..r 3:'.'s^::.

Ttii.iyram rMllinu^^ii^i Rn rp.u1 or tek..e of rtli dI '. V Y Y f Y Yl

Te•piem•I+R6,.bbladpin.••,rqbin.ww.•6b Y V Y N Y Y
bnyW of Ibm Oa• ^hm i...xb) for • rJI knsdt ampb,

Drmndmofrc.wd.ymru.J.Rbomyimdr<d, N N Y V Y Y

.M'fqe m fy'In'uienlmv^ra -- INnt^d 1 V V Y V V
a.r:uJnun,.bb.Rwld.:or..v=%r.L.::.L':..:.':.:'.

Y

'T^eijs(<mnwtwxioiojy(amallywp)iyripllY^Ih Y V Y Y V Y
'rvWtGN4iNi.mad6o.afarRAii^diu::T:^i^':.••

The ruryrkr r^rpal.ncm mat be ma.bb, mabib, .d V V Y V Y V
mrW.b.bb.

lte ryran nut b ap•bb cf blins mom N•n mo rurrb N N Y N V Y
foan . tl.m Anr-

..

,W ilmpl^ I.N..Lo nitiu to " bW fkm U wk Ib Yn
.:oonabiuvd'Y•i4llAi'ail.Lbt::ia ,;p:':^Fi:`,

Y Y Y Y Y

lho•Y•^+nmutEef.biaed«p^«.wd,bed,yqm.od N N N N N N
for u•e, ud mAY fm fuR qenilm by 4/I/199J.

Compall.N.lnt(numbrcMV'q Id 11 19 1] N IR

I'pr?JI-CdIbICJt«bhludd6osnl '^., FOY: -FuI ^ F•^ - ' ^i0

W^. $-.^
OF^F^ Fi^;-.. ; , F.: . 3 L•eo. : ' i`..i,^ ...., asv.:

He If WnnJ ••mpbr L ved to Ruo.lyllala,r, .Ilq.dd rumb md3 be t.k.y Iror2ar R 4 not awcdly .L•piod to Jm.y.tem,

U• Unbwn-
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TABLE 2 - CONTINUED
SAMPLER CONFORMANCE MATRIX

SOLID SANII'LERS

SAMPLER TYPE ti'° alu r.n...l.o drlu C.bb wnl ya,.w.y d.lu n,.,. bW. ^mr
^lu•.rr+••^m b.mardrlR In^ drw

flut Nmmcrq

DESCRIPTION nln mRl w,n N.n.2r dJU btrn drl^ c.n drmbi Fn<,.,.er la.n da.^w
wt balw „m Waukr q.-n rn,rkr .y.km wltr.. wm.Jn, ddn nlsn rn,fkr
bit nlrthd fivn ps,o.le IWw uH{ obb vibnOm to N rIW kd at bil. IW+ uin{
Lrrenh wnk uJ w.wn ar dd.an I.cn^r- IIuwY. eaw4. ReyW.u bifh I,eunde
wN dw.sR Jdn nJ dnl In cvuno r.a 5. p,n.wa Jr mr.n dnw
bn ole rwf,m munwd InmlenN uypiy do«n bd.

ry<Ian pneu.,.llnpY. dd1l.Wnt.

><rnlm.

CRITERIA

on.m r.^pl^: r^ lo l. w ^e uni"". ": >.'?:, ' . ^vt? u^•^?:. Y Y Y

.numrlullbecbblormqbOqWdcvdJwru N N N N. N

S,mpk Jufyer, r4 W beN nllute ud mnbLuJw.- Y Y Y V Y Y
:. v,u^s l : •r

Y JnSuipenlNJcplh'if nrmnJn ioprwfaiotJuv Y Y Y
. ., ^ ,.,

Y Y
Aimof1lnblpryboIM.llrteknofdcpl,mulmu..'^

Canwin.minlnrvmerl.Vmtornnmddf<rwnofcan. Y V V Y Y Y

UWN unmkr rmw bo rl kul I00 ml In volvm. N N/A N N/A N N

ilkr Va IAy:Id^ ympcnW w^bi,vuu l l N
" ' ^

N
•

N- ' x s Nl? a' ,.Ni^ I .'"N 5':;.
. N1ilLludvl rcp,Nlpn1119 nn^ kV rp r°WkN •"^ • • •^ i^ +

^
^ ^ V': $^^e^ ^", p

. . "' ..,.. .... ...'
^,

. .,. .. .

Tn.numdullrwlclurJedeMolpnyenb. Y N V Y Y N

Th.numelullmnu:elumilednuiJill ' IL.^;: Ni..:, N s'.. 'N';'^CI. y . .. :;'N, . ,.>"•.:^.N :,'^.f,•

SluOnamcrnk..1911%a(cfWlr.nqb90%ofUnl'mv. Y Y Y Y Y N

1'IUwu.wl^/b.llmi'owodlBOCSfi lu,{ pp iw^ 'N ' Y V N " 1ry .
k`m^mmwe.h:Ilticlu.Ju.lbC.. ' " . .<,..@ ,...'

,
•"

Y y l/.; ^
.

Y

INmrt kmFnlun q.nilmbr r60 ba pmvided if Un N N/A N N N tl
.u.qlinF mxiwirm Au W pmrnJJ ef csaafin{ ISPC.

S.mpb ud uwci.W b,W..n mur b.a,qni.bb Id, y y y y y y
e.Ldnp Jb bol eeR f4ellRb ud quin.e,u,

Smqkr .crJal pnldm mul be vc.cunbb viQdn I bkh. Y Y N Y Y N

Mun nmJn qendu.i cRcr nnk M. fm 7 wxb rilb Y Y V Y Y Y
daw of A00 RWr W rolnla+ with pll > Ii

ThernkmdulPnJOpvnllmm.lmvHerAL1RA- N Y Y Y Y N
b.II.IdW doro rl.ll nu uaod JUO nucml.net,

Gp:u^ of la " I,.el^ln (1. dr.lb Lv.^du^ ^ N Y Y Y

rIXm.m u:mwm^uJV Pee.d 4iwnfr.0aad ^
" -'

^ Nj"
`

Y Y Y Y ^3^'s.• M,
e.6icnlw im4iii1/ bitliesuvnvmnv:t a ` b'.;n:$5 j'gVj N. . ^

^.:^.

lMryrmndullb.bbmobwinu^bin.muaubb V Y Y N Y y
knpJ. of Wm (Iu.O,rn 2 -b) rm. fWl kntW ru,qk-

Crnendw af waaJ.ry w^.kc.i.R b uddvdr.ed. N V Y V Y Y

111u"si. qk W y,
w M inimlro,mni apuLy^t upin w - Y Y Y Y Y

fi,'

s"•:it.dml,0um^bb4WJi2rv.rvn 's^y.

'Nu;iy^murlydtsWckupinllympl rlallYwdl "1 `' Y Yry , ^
' s'x" ss t..(^Iri14 dinb ,6tLi v^ Jl{';b 6

V V Y Y
; :3,,,n U ur4o+

The r.mpbr n^yml .y.km nwl b nu.bb, mo61b, ud Y Y Y Y V Y
n.inu4ubb,

The.nkmrw.lbnMbbo(wlbymmethwnerury^b N N Y Y Y Nf,wn c el.en riwr.

All::,rqlb,f IuN n be Irkv Eb f̂ d's IN fu : Y.
.mekdm o[.unrlba %i•I Ilk.

Y Y Y Y Y

'Ouq+¢mm.lbeGbA..wAerpma,od.k.W,.ppm.cd N N N Y N Nrm ua, ud ndy fm fWl epcn0ao by 0111993.

CmnpwI1- R.IIn9 Imm.bnefY'q U It 19 19 19 12

11nIFW -CNIIW CNIn6 Ub.dN bv.nl F 11 ^. ,:'. ; F1i1 '^s^zj s^^ r FJI'i ^$ PJj ^£K^, , • ,

N. N WwnJ urmbr b u.N In dve cppRuJn,r, . OquH .u,pb mdd Le wbn. bowc.cr R L nn awmuly Wcpud lu Nm rnwmr.
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SAMPLER CONFORMANCE MATRIIC

SOLID SAMPLERS

SAMPLER TYPE swf•m •^a<r C^11.<m A.ar a.w A.mr a.l.t M.a.,dal p,l NnJ •Wm
•mqbr .ilh pm.•bs with IniwnJ bcb dlµe.

•.upbr •unpW

DESCRII'TION u.,J ddw„ C..ua L Aug., r,m AWr IYPe AWr IYI^ Nw a^wn
•u[er viS tlv-d bm ,wmJ c.•int •wbd a•b,{ vrbLv, Irvck •rt•r pJl•

mu.Lmenl W •Jinb by u with u•e of NIb murY mm a 4aaa m•IerLl lo

•hrad Imem•i )em.•Im dllll ud mw,bd, •bnll.r •wf•m. Cu
u.nnbbt dawv blUmSer vWek umpkf In WvnW le ILae Id fm b de•I{.d w

t' ILer. 'hmnt^l+<•' ntrircw •uqb •urykr In PLcint Pm..r nb. mm

JcmnnmpW balnL nWevn••vpb PeW. ••mPle.
ufmLdvuln Iuculn[.
nlrinid fm

wl)'•u.

CRITLRIA

bMani•loPlafmmloo3o be^loprLicn , ^'y' Y N ..' Y Y Y

T1n•nbm•h.llbe•bbmr.vqbtlquWud Jwrc•. N N N N N N

8uryb •IWta, rell ud bN •Jlwln uJ eombbullm•. V V Y Y Y V

:. Sm'pI^Ilrtedll$aclwaf btno•8uidykarfa'eldtnlhLi Y Y Y s EN s E1 IN k ''E,
Samd Unbalom •boui1l er ddijN J m `- : !

^ . 3
^` --4

. ai
^£i :^^. , m n ,n. m . . ^ ^ . , 31,;.: ;, .-

ConnM•nJninnanofd.Tm7ofm•mdJprcmofmm. Y Y Y V Y V

LIqWd ••vqW Iwn be •1 bul lm m1 lo velum. N/A N/A NN Y N/A N/A

Noi ilbr Jo phy I! P19'rnk• or ruej:lel uub LI N 1^ ^, ^ N'^°: Y
-iw

y s. ,fl 3 4 ^'N ^^^'^.y;,
KUdLmbd.n9m.eniWw•.ny,Wkroioq+lad .:' ': y. .. 'i..•i..... ....... c .'a......b,:b.r . 1 :.5:.,e... .ra..r

The ryr^cm.M1.R I,n •Imr IM cleminl pmpcnW. N Y Y Y N N
.. . ,. - ::. ..
Te^p4.n'iM1illnniauieln . le^.'iuuk0amv - nll'.". Y Y

.. ..,.. „ . H : ,. '
Y

8hJlnmwrnbulSO%of•futl•.mpb90RofWILno. Y N/A V Y Y Y

W.^u - mdel eH.II ivA i w1 10] G' S•mplulp .q.niu .^' Y Y Y Y. s ?i N. 'v V

Dinn In^qenlwo mwJtmins •I+II b Pmvkbd if Ib N NIA N/A N N N/A
••mPllna Imcinnbm w tlu Palunn•1 dexmeAlry I,tU'C,

SunpW ud uwcl•led bndrna nnvt be wrr.tLbb ..ilb Y V Y V Y Y
vlain[ JIO hol all LJIIIW W cqdpnen,

5•mPbr wniwl Po11tIm mlq be mcuvnbb vNJn I kch, Y N/A Y V N N

Mat mnM aPenlluvl •Iler 1•nk e.Pa,we for J-b vfdl V Y V Y V Y
du•c• of Ep0 RVv •M rclulu•• ..id, PII 112,

T1u •nt.mdalpl W ^PCn1im „u,t av,lkkr AV.RA. N V Y Y N N
bJIvWwI daa •h•11 na umd Np mnml«oek.

x 3,>.
Fij:wro fp erncl..elee ur.t oroR lu luv.dp,l Y Y Y Y

3£'^` ^<.4 FZ xiN. s
I^

i s3xF' Y.`x 4 N
'ml«i cMmnLrWRbopctv++od .Yg .:(:a..2

FI

'TD•Ytun b.llminlwieWerP^o•dan4i•e (ndlaeJ F Y Y Y Y
m••bl 6so

'IMrY•^•m•b•Ilbc•bblaobuin.••mpbin•leuuebb Y V V Y Y N
Icn{dl eft4m Itw Ilw 2 web) Im. fWl knyN ••Itqb.

Ccrcntlmofwewd.ryxula•6JI6emLJmL.d, Y V ^-- Y V N V

MWtope n)JIYId:i'vanLd+ICn£dx:in'w PI Y Y Y Y Y Y
-ir•u'ildw^.bb:pwki•:a.,wn'..::•'W',.:,r,.:.? f..

T1i+yImlm+ImtrE.A {MWC•Ily plp^i41lywW Y Y Y Y Y Y,

Nlriley.PllJb..aulb.,Or.otyele °!A'q!di::.g^'IC:,,.^,:.^'y'•

The •unPlee nyPOtt rnbm mul be nu•bb, mablb, ud N V V Y V Y
v.WWbb.

The •yIkm mul b• npbb af bk'ma mcm IM om r.nqb Y Y N N N N
fmm • ti.s.l rl•m.

All iunl lfnl f+d«ve " rbe i el b bL ^m¢ Il n k .lb „^' Yn n r
mry^eliandr•mrfnjuilflc• .. ...:...... ..^'.,i

Y Y Y V Y

'lln •nlcm m.'t lo Lbriaied or pmauad, I..bd, •PP^owd N Y Y V Y V
fm u•, ud IWy to fWi orynllm by INlIBDJ.

Cemp•Ib R.Nne fnumbrr d Y'•1 18 18 3P T! 12 U

M1n/NI -Cr11kJ CrlYxb flh•dM vdL ki v
4^a^ P ^

^x1"'p .^^gY33
^ ^PrR

.j ?^ 'g' P
r^ II ^P

3Q= x:
h^Fi^.w K ,^ :;p i, ^' • i.3

N• If uuwnJ r.nqt:r L urod in Ib. •mlialla•1. • OyuN •xqb aauN be nkca ha..*w• R L na awnelY •d•Pled a Ibc.a rn^cn..

. ^ ..,.
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TABLR 2 - CONTINUED
SAMPLER CONPOR11iANCE MATRIIC

SOLID SAMPLERS

SAMPLER TYPE ° P° u^ ^°w6 smpndn O bm Iadra^lo c mrmn
1010 t'°9br ^'b •awbr pst Inb ditttr rlmel

DESCRII'TION b'9 •q drrmb A••mVb Idv I. T•pM tanpbr Tn<fm m Inck Muully MWluv
qan •t^;br wld b9o d^yv,ea Inwtd opnld •bt.eL rprty tL.u.
.ub,,,lnt.+bb r..,NILyVe wNuVyle btellmwiy pplbabdlµer cWn•beV•
drhw b•nmer. lu• vIW t p¢Inb tlutp, tmry rbmel, er rlmllY aol. rvpr•kd ittm

r.mpb. 9Am 5•rq^br .^^t
IWe b mm.d, rtuic.cd by Vtti le ruq^b
•tmpb It abb ¢Ucr, •IWpo. b
rebimd b W ^.m
by rrlalm. Cu f•ciUlb.
btumn

CRII'ERIA f^ &plb
m b K^.

i -..af z^, n...'y`.:n ^v. s 3a" ?;.
obuln Implu,t'rmllalo]Ovuii til b d ' ? ^:

r sri
a ePr c ,;::a: ,! Y :N.: sa F Qx:aN>aWt.

^ '
T1n tYrlem •lull 6e •bb le r•mpb Iiq^Jd• uvI •IUnin N. y N N N N

S.mpb rlulpr, roll nd I.N ..Ile{n W mnbbullm. V. Y Y Y Y Y

8uvpbue.,allvutpJ•^ b(f•.1bv41Rrrurfmlo FVdn': Y
.Ni

^ '^' N t N. f Ne<m of ua bdu^ry bout I I irsltir ef. deDlhnatl®in..:
p< t.

^?1` i^ ^t si ss3. :.i! 3
i

.>.('t3a'4i^a:^i ..a£ax taYt jl^ x: i u^:.

CmltlntmWrmmaf^.ladafwltr4iprtm tfmro V. Y Y Y Y Y

IJTud •.mpka nwl 6o u bttl IDJ mi In volmn, N Y N/A N/A N/A N/A

dndr•1Na Jat Jn pmpnW f ttrpbd yryl r
3 N.,, a3 t ., N s •1, N^ n r t

y'
^s :

,V"dhm`b`d..rry'lemm IIw•mqb:.knnq,dmlti e ir':a £ 3 Yi::s3Na
s

;, N

.:

iN^ in.^..

TlntYrbmJuUrMJarWJ^tWnl9rvpenbr y N N
. N N N

TinYekmrlnltlwt uaMmiwsib Wknawtmw+ll
7

. .N : Y tl Y Y

]lullrcao.erttbut90%eftfWltueqb90%ofUntLne y, N N V V N

W b Iiid.MUln aaN,IW'C.FSmqlm[' ^u.^e. Y;pi .
Itnqelaun tlull bt lu. Wna'AlC.':.' .i: .

Y Y Y Y V

Ui;ut lenq.cnlwe monilmin[ rbJl be prwkbd Ir Uv N Y N/Ar.mplint mal+ldnm 1+. Je poltnlbi of tatmEln[ ISO'C.
N/A N/A N/A

5•mpb. •N.ee«ItIN IuNMm mnl le tmy.litbb riW N Y Y
tAl• Wt tib hot eell M1d1lbw ud equlpmd,

V Y Y

3•mpbr a<nlnl pnilim mun ba mtuunbb vnlJn I bh Y Y N N N N

MunnnWnrytmiwuitn<rlwkeuwlwftr]watbviW Y Y Y
dita of X;00 0.Vv ud ralWnn vilb pil > 11

N V Y

Ti- •yItm dt.ip ud qanJm mut etnider AI.ANA. Y Y N
bdlv"l dott rMll nx ctmcd ]Ip noan\.ak.

N N Y

'.Gwnm ofit u:el 31Joimitm oi dr 11d 101vunloJi ." Y Yt 3 .
.•or lald okmlMh iNn b Vnnelunl ( ^F.'::..!K . t^3^5> t 9 a 3Y3J'F: i- ^^x ^^ 3 .k E^ ., s s.: ,. F ::e, i 3.`:Xi.;ry .

:.Tt ¢m I' II mlJmVo de i ' r ^'at ¢ski Y. sn
r. 1+ rymd'ufxbue9fMl eliw.:: Y Y +"",<.,^ hWsi ' N ^iy3rt; 3 x is4'x3`^^N

uztd
^kF sa" ss l
i^s3NYx ^'

n,
ss #5„orhvanim+.m:bi^blrcnl(aimli:^iurku<3 aas£.^: `: fis,3^1S ss sS

' Z
. h L...._ w§

'N^tMlcmtFtnbtrbblaadtln.rurqblvtwcw56 Y V
Irn[III of Ilnn M• Ibn 2 wetb) fm t fWl lmylb twpb.

N N N N

i.,ennw m wm.ttry wvlet tMll be mINMuJ. Y Y Y N ._._ Y Y

^.M tA.a aa^feH,M enbmney :.m^uWntupl I
a'^3:^ Y

y V
1_:^ '4

' Mwr.nd Omm^ntilt.Il,Hb• Y Y

YTIa YNemntattbtlwAdcm4.11y^urpl rlnlly ^Ib^.4 ^ Yy
ofa'`Umk n ...tr^':3}i.rJtnle, niNkl aililid imakdC ' '

Y Y Y Y Y, : , .a (. :ej;

Tb r•r^Fr nA,vn •plem nvt bo ^tu•bb, mobib, utl Y Y Y YnvbxJn•bb. Y Y

Tlurnkmmulbaopbbofl.kintloasW.dne turyb Y Y Vfmn . [lam ri.er. N N Y

-^:'Allrurylld[I.nltyeyyylbdhaibr.bbftmiWilmkiR' a?:v
^ao^Oklbedhe411nlr.Mlk4jii,srC:S••ma. i^4„' ::

Y Y V Y Y Y
; ^ F

11aMbmnn.tbr•6rloledorpna.wd,baad,•ppmed N V Yfor I•b, .na rvdr for rou y4nn>t by 4/I/1997.
Y V V

Canpo•11•Nttln[fnumbrrtfY'r)
19 m • I] 9 13 14

1'u1/i.ll -Cr111ei CJItJt (•IUdK bmetl 3s ' : &at':n s: r
t ..t:+.: ib #

n+
r r 3.5^'4 ^[ '

i'Fill ^33
^ s^ xi^

i q F s ^
tii t i 4,.
s#^ ^k 1^ £^#

,^3
Y k.3'^T ^_ _ .,. B& f i» s ^ jt W ^ , > i UL t
k..

N. If W tenJ rtmpbr is wA In Uvt rryU>Ilm•, t IIqnN t^b mJd bt Itkm, bo.m<r It I. mt cvasaly Wrp.A to Um ryItmt.
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TABLE 2 - CONTINUliD
SAtMPLER CONFORMANCE MA.TRIX

SOLID SAMPLERS

SAMPLERTYPG ^^rtn«a w.br^t^.unt f...en.w,t c..)etnwnt. a•kt^+^Ino
, wiW irR rI^MW vit ••r.p4r

DESCRIPTION ^«^•N'nlnur ntN.pn,.^n wer...tlwnr fot6p,^.•uro )n,bpn»n,n wb
tmR6bt .urr.w .n,srJet uwd In . tn al.h.eta n w d4r6.rtn n lv a.. blueb d
an.unb. avtm•br4b. NtMJ•.hrulw bit. M1ndW^nb,

Ca4tlnt at. fpw•I6y fma

•ppllaUm• am mMle u,e.)

au S• d neei.

CRITERIA

6 iulti^ e^ ::xtin %,N ^^' Y Y yObu te:nN iw•IOl aa l kiq+be : : .. Y

Th. •ynon •lull be .bb lo euepb IIq.Jd• .N elun4.. N N N N N N

5•nqb slutin, .oll ud lud e•hn{n ud aombbsUOn. V Y Y Y Y V

k Un dc urY IO wIWSL :el h d- u f^m U, t N i:'^: Y V Y 'x f N^ ^£..s qnp m v e ap : V
t amd,b baliw )6ai II rmkr:.?f deph,mW,wn; .

.
^` '^

Cna•Iv•,vhei^mmofV.]rm'nfmmrbiRevnefmv. Y Y Y Y Y Y

•.mpb. mut 6e •t Fut IDJ M In volwc. N/A N/A N/A N/A N/A N/A

Na d¢r W p^v I pmp.ntu d i.mpkd bd 1'„., :':.tl : N N p' N£"^^ N^^' Y

UnibiwMdi npnise4Uw .1'nqie fro npnmd
/

Tk •I'•. elnll rwl .lbr W demld pmpen4•. N N Y N Y N

TL,qvimi:M1:llnw uul.nnwJeukllmnaiw.ll. ''N: ' ,N N^' N N N

S4Unw,cr•t1.e3 SUFar.fWi•urqb9oFofUnWm. V N N Y Y Y

W bm.mrldilullra caadlEU'.C Suryllt•jqinlw:, V Y N
o

Y Y M^ ;
w9cn(wo ilnll bt b« J.n ISO'C: t

b,
s'.

04ut bn9rnuw mmhmint ei.ll he prwLbd if un N/A N/A N/A N/A N/A N

.•rrydint mccim4m Iw W parnlW ufnsweatnl I.1VC.

S.mpk• •nl ••.rci•ua MNr•n m.tIN rvnq.U.bb vIU• Y Y Y Y Y Y
v.4M5 •Iai•a adl4rllliln udc@JineM.

5•nqbr wnlni pniUm nvt b mcuunbb xiUdn I Led. N N N V Y N

Man mrolu qanUa.l •Iler lu,k e.pwum fa 7 w<eb with Y V Y Y Y Y
doew d]000 RVu ud W.I. with pil > 12

ikn •yncm daltn •N ayenIlm mnt wmiber AI.ARA. N Y V V Y N

1=1ivdu•1 aCro el.u vot s.med ]p0 mrwl.veF.

ot 'n l ) I 'b' f Y

{

Fapn pt pme t Uo - I M r plff w h++d^
tmk.ilcnlnd Ih1I60Inv?nd!

Y Y

. .

lu»mWm4nUn'Wi Su.ddrial cU s^ N S'';: Y V V Y^
uhunl

' ^r F.: f

Tn•Y•'<m•M1Wbo•hbtoobWv.••mpbb.nuomkb N Y Y Y Y Y

len6d' uf Ibm tlue Jm 1^.xb) fm. Wt kn{W ••nqb.

C.ewnUm of •rca.bry wvw •h•11 be minimlyd, N Y V N Y Yp

q f Wk.'rY F P 3k^"^{ivi,s >.k :,.S1.YiTi
N^qa b.Jiy6mLm,an^voalWot pI'-I

x- -n
s'N +'- Y

-3,t a3 i?
x Y Y

9^'i81Y•X3

i i J ^3i w n ^
U s

t\ s . ,.^ ^^Y Jt':.; iz4YZF^.4.'7' -f^Mfl • . .,,,, z:i,v i6bOTJ pa S,4v+ f

VLi I Ify 'L Y Y Y i
.NUNe,/ulrvti:tiuelbVt:Mt.'v^:nA4xnl•

The r•mpltt nr,m1 qriun mut ba nn66, vwblb, •N Y Y Y Y Y Y
m•Im.6abb.

Theeykmim,16 n1'•6bd4tlryvmeUmom1•mp1* N N V Y Y Y
rmm+iben rbef.

>•.:M..,
`

^ .^ ...,-

lfnj )iiidALLi s ^Te' 6£F fm i^ Y Y Y Yv•mp w e,v jf e nia ^uwl
- ^ rs s ' s i^

Y Y
.mqkUm'dfimqdY.zt116 ., x.;;^ .

Tn eye¢m •m.t ha f•briau! m pmcvmd, •ppmed V N N N N Y
fm uee, vd nMy In full qcnliw by 41/19921.

f:anpulb 1bIInR (number af Y'q to 16 IS 17 19 13

M1 /f111 dN1 d I 1; i"";l•^ j `^F ^•k'^ E^FY.is ^ ly3^^E ^'^ ^i i^;s3^`J"^{'i11^^itY., ^ F 11 ;^•e -C 1 In1t& (.6e0 buxr•) 1 i + .u ^ FII • 3 .> . Si >1

N. If Wwn•1.•rtqbr L u,od In prwn •ppllntlow. • Iiqud •unpb wub 6n ul..v, 6anmcr It 4 tM cvrnrclY •6•I+d to Udn •yncm•.

fl
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TABLE 2 -- CONTINUED
SAMPLER CONFORMANCE MATRIX

SOLID SAMPLERS

SAMPLER TYPE

DESCRIPTION tl^l=•^
w.„,d waln

L.F= rbcrxiW

bk«q,i=, or

(cNint
ealevlan.

N=maely tuLkd
rIW =6M^
dnWl
xn41m.

Coy,kd xLb •
mm+bb
r=uqbr,
fm,ibly •

niud•1we rWrY

CRITERIA erm.

^w ^ i '^^6'"hzt'"t,Obuln/:mpbi, n;Id,lo 7w.tmk q,.rLcn: Y

ThnrY,Lmrlullbe•bbter.mpbllpuLud Junb. Y

S.m[,b rLdtn, •otl u,d b.N / .Ila•tv ud mmb'wllav. Y

S.upiblbeadmikphof b,L.mJhetW f Io,:WJn ^.Y,','..
A, nn if 11,i bdlun. =bat rtckn of.deqlt muLewn ,'••;

Con^in = minLmm af 1.1 mT of m=br41 Rr am of aem. Y

Llyutt nmpk/ mwt be •t kut 109 ml In velum. NIA

Not Jki We j{p.(eil pqellkv o f wpbd b 14'

VNLNiI,ed:'iej,riweN•dw itiryk. iie a=qeuN . .

Tlnr)nemJullnxJbrOndcminlpµenW. N

ilna..=h.llml,=.welwnntev4tii:nklloa/.a.vII..:"..:.

Slvll rtam<r •t kut 9V% of • fdl •.mpb NI% of On tLm. V

WYbm.krlJ JUlluxsRCral,Ib^fit 3imp16,t,•rrynNl'.,,; Y, y
wljenluA duil ln k:u Il,ui Istl`C: ^'y.; ,:; .: •

Dl,al.nyemum m^ltmin{ .HII be pwWed If Ifis Y

/u.qlln{ Imdun4m hu tIn pder/ W of uoecdint I WC.

Surqk. rN..reelned M1=Nw.n tm+l b aary=J•bb vlLl Y
sJrllnt Jb hot atl La:litb ud cq,Glmn{.

Sunpkr.cnlnl rywltlm mut be nwunbb rllbtn I 4d,. Y

Mutmnleapenlla.ldlerWkeapwwefor)..a6r.ia, Y
do-,u ef Z000 RUv W=vlmlo,+,vllh vII > 12.

The rpnm dwlM •nd aRntloo mut ewvider ALAM. V
WIrNu=1 dae •lutl mt amed .%p m,=m\.aL

Fapwwv 0f le omal III f rlro,m. If I k 161.tudar ', Y. . . . . . .
b6Pvmv.':

.^, ^^:^ ^.^( >ymx.:., ,. o &:.
:,et 10^C Ji011=f11'/ILII .:.':

.'.7}dr Iai11611-'nwuvwelM Y
u,I..:,vwro,eruuineue=mltmenRt ^

iHryr,am,I.llb.bbr=eWln••.nqbM.m.•a.bb Y

kntU of Wro (t^• Yun 2 wcb) fu= • (WI Im.J, ••nqb.

Gmenllon vf wmd•ry a/nn .1.0 be mleimhd. Y

M v ^lapenbfl(<ti':6mrnvLov^ t,=md^. 6t p1^ ^^^; Y,4
t we/ uJ mmmb411quLb / Iwx::.. ..

. ":
"'lle m, tb:^t

^ »:;nlu•b mldti nuiJo a un•ele w^yu^.d. .^ i k

T1e nnqibr nqpvn •pbm m,rl be m.•bb, mdlb, u+d Y

u+W Inbb.

The.pammul6enpbbeftJb,{mavJ.ba=erc-b Y
Lao = tl,co dror,

fra
YF

;iAll=..tY1Gt w^dt+m Imvl he roirbv=,bb n uiJ '.Ik {fbe
ot' 'Q ' J vxa'`^( ^^Sj Yfsqkllu, ef =1 Flln{ {ctlvllti. :.'.5

Th rpbm musl la (=bduud =r ponwd, wlel, =p,imwd N
I. uw, ud ndy fm (ull qenYee by 4II/ISD3.

Canpo•Ilr ILlln{ (nvmbrr of Y'0 21

Ifu/FJI-C=IIInICrllrt6pludadban)
^q^i...:F •'slk5fj.

-.
.

N. Ir vilwnJ r.npkr 4 uad In Ikn •ryllntlw,r, . pqu'd /xq,b aaJd be 1.{rn, howc,er It L not wmvly ,d.pe! lo Wcw •)s^cm•.

'R
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TABLE 3
SOLID SAMPLERS - MANDATORY CRTTERIA

PASS/FAIL JUSTIFICATION

^S

.
S
Lr?

ON

SAMPLE Crane supported rotary drill Tripod mounted rotary Truck mounted rotary drill Truck mounted rotary drill Truck mounted rotary dri7

METHOD with standard bit sampler with standard bit with modifed bit and with diamond bit
universal sampler

CRITT;RTA Y/N JUSTIFICATION YRf JUSTIFICATION Yn JUSTIE]CATION YIN JUSTIFICATION YIN JUSTIFICATION

7L.^+m.6.11 bo.6b a dram icquM Y '-ec^vbp d^oov.^d. Y TalDebpdmau.id. Y TcJcebp d^awd. Y T'v-vo^ N 1YJ1 m ass 6ud Wub.
..vpk.Wmyh..aMap.i.^nri^A

lhesren Sa^ IU.W JU m.

T8. m^a ^.. b JJe a uy6.6s Y Tse6clep d®m^n^ot. Y Tu>ocbp dma.u.^ei Y Tadmkp demm^.nl. Y Te2mbp 4manW. N W^! m u 6ud ..Mls.
mwe Jeph a[wa ae.iLL 6m W a7

uv4maviSmB®a[^cw®. Tki. ..•.•
'v Ju 11 mcan cf4p6 avimm.

Tte .y.m Jall m J^er un pry.id Y Tc2mlop dmonua^ot. N Smph viv^ .vl.cmL.y wa. Y T^bp aem.u.ud. Y Taiubp Y T^bp d®au.^d uxp fa 6ud
pmp+^+ olumplN ®a.iJ. - ..hnt.

Uvd'unube{ xpv®Miw ..ryh u¢

r.qred.

T6..y.m.111 m uw hum a ibe uey Y To2mbp dem®uaud. Y T^iep 4mxu.aG. Y Tu^abp Lmau+w. Y Tr^belep dm®o.u1. Y By ^ miM
llmna xB, M.iv.ia'v^uckacyiryu

. cfPa:^aue¢

OpenJm d N. uap6.pm J.11 m N Esaa.iw m}aruus psnad u bu Y T.b.vbp d®m.v.ai. N Ezm.iw uyn+aee ysnud u bu Y T^..m. m b Y BY.^.u.im wN
mibebdcwam.mi.tm.penm.a 4c Gc. miuuxfulxy..pvpwnwb q.omlvc

cmad 18)•C. Tb.ugi-v^ .yv.u ^u. mivimm
axqcwnJaYm6.ibal.'A'C.

@paaeaf{m.a.l,d^m.irawf- Y C^ dalw. la.e^vNdNl V Cs.moa deaip.faspvatdriLL Y C'mrmmi^.fw..wvddrill Y CcailmaJui^.fa.cWSaddriY Y fauimdduip.faiwr.aaddriB

.iv^ahvaedo.aawr^iu4JaLL mluvhx4¢d.eldmm.u.^od. mlue4iebpd.dd®x.v.vi miwhxlqduddmam.nW. eofuehxigd.Mbmy.W. n1.^'.i+lapd+nl8^y..od,
b prv+mal.

Tb .y.m JvB mmmix. W..pd a Y Ga+^u duipv. fa.clmau.t L'JI Y Cm.hsu ka^^. fx sp®d ML y Cmuimm 4.i{a (a.e^vvat driLL V Ca+ima dvipi. fa spmW ML Y Cm.^a d+ipn fa.e^md M'II
ab.. of.Miweiw a 4wdaa mu^^.i. .d ue m.ekqN W d®vm.M, w u. bnebyo! W d^uud. mi w ixbpd .o! bmv.m^ad. .d ua de.ebµd W dam.u.^d. .d ue dnekyM ut '.

ma.le mri.u>su..4 m tima JuJd

6vud. b eam.iw.

Tln m^ m.t qsnu uley in m H din h.d mL a.pa.ba bu.ticL, Y Tsi^p •- __ Y Tadmep amm^mua. Y Te'hdop d®au.vd. Y Taehcbp dmvu.ud.
m.ua^s yc.m^.ly am.®8 c.y{si.. .a^ msud.
wa.d dmcubL Gq,oi..

Tb ry.mm.. m mn A^u¢y a Y Tabmbp ' - Y Telneba ' ^ - Y Tcdmlop aemmu.eG. Y Tcieobp V Tatmbp d®ac.aL

pp.icWyti.hmu.v, e'vhe, aufna

ax.ue a^.d.,

All..¢qltveWd..nmrab.^ier.Lb Y T.^Snby +^-•-•-+ Y Y Tceb.bpd.mm.ned. Y TJedepdu.nl. Y TuSmlop •--.-
f^ We ImkJbr amqbvim.f.mpi'm{

rairit6.

PA$S/FAIL F.il EYm.i.. v^enae ud w4e hvud. Fv7 Soeph rmaiq.va L.y ^+w. F.il Ew.i.a ^m.v. A.. hw p.fam.a® 6u dmaw.W

mpJ 11Y.

FvT Uu.6f. to r.myb bd W.Wm.
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TABLE 3 - CONTINUED
SOLID SAMPLERS - MANDATORY CRITERIA

PASS/FAIL JUSTIFICATION

[^^

t^-N

SAMPLE Vibration assisted rotary drill Rotary cut and chip Reverse circulation Churn drill Hand operated ward drill

METHOD %ith universal sampler

CR I 1`n RrA
YM JOBT nGT ON Yf t JV9T F CATION Y N JUBi1F GT 0N YM JWT ftGT 0H YM J bTIf1CAT 0N

lL..pm.Le 6e Sb u ah.io uq.wad Y T.bzbp '. --• v6.v u.M N0 Y Byh.ip wSd*e^.. N Onry 6avimJ fer dry ubala. Y BydaiP mqwema. ' Y BY duiµ .eq.dwm.
, aupb.4wlL waNSp eiien viih .si.ug yip.

ab^ssn ba..c-y IU.m'A ®.

Tse•y.mmubembm.wpbWx Y Te.^cp•amov^..d^4aumw'vh Y ByAaip+^. Y By Y Bydai^ N wu(M.ofih.wl.wxLe.+a.iw

®Ludephcf..vumui.lt i6nup sd.tiy.q'qmx.. f«m.u.lgcruim
•W aaiv6fv8®afWebu^ 1Li.

b•ba.[ ll aun ddcµh m•^m

T6• M'® ^B oa al<r ur phy.id Y T^bp dcmav.mE wha i.d wh N Seyb mu^. N Swq6 viue^. N Cav di.eu6a1 by ia-^, a NdritGy. N Bmpb -^^ BtrAy.

pnqcNU a(•.aqlad maeri.l. eti•^m{ equgmi. Saryk mixie{ Llxly.

V^wba4 .cpmc••tiw •..yrla»

^-

. .

Th. M^m •b8 vz m.e 6um w U<uet Y Tadmby dme•v^ot MmW evh N M.y gmn^e.mt Boer. Y By .dmidavuiw muN via qmwy N M.y dam.P uot Iimr. Y By+d^wwiw mm1.9 qenJm^

Bma «...8. M.-u.e^ uck iv«ip u ui.^ e.^, poaluie. p^m3a.
o( B^ i¢^

OBcnum of Wn wqb •y.^.by ea Y By.dmLwwiw cmW w apnvy N lGlh f'^a Y By •dmivi,.u+Gw ^.d ri. apu.tiey N FBIL Biaiw. Y L. fridm.
e^.eW.uctva.u^.ll^m^nooa

emd IBO•C. T6suvp16F •pp.au

ns,^nvw •WI6. h. Wm 1w•C.

Erynm af per.^y si.6 m.iw «oE= Y Cma^,s dni^. f« •eq^ed driB Y Cm.^as duipv. f«.e^maud driB Y Cmai^.a daiK f« •e^mi dNl Y Crd+ma dai^ fm.v^auod de8 N CmJ®a daip la.•^u.A driB

aI^ b Hzude^ «^mie d^cW .iW ml K d^wbped .al dwu.^ed. M K dcw4^d u! d®m.u•ul, md K dewlapG u! d..mmnn^A, rtd K daNqd .o! dam.tniad, m! K dr4yd u! d®s.u•ud.

!e prcwwd.

TS+m^ •6.0 mtv^S.O,e.P^ed « y Cas•®• ddp f« •npomoi driB Y Cmnimuf dai^. f« wmmed d.BI Y Cav.i^t duiq (w.e^.md drill Y Cv.iea dnip fw r^eiA drie N Caf•^aa dnip fa ryad 4i8
mb..andibaiw«b...ado.®^e.i.1. ml.eedvwblvd•eddemmNaui mdKdcwl^EWd®m.wd, miKd.wb^l.adAmm.uu.d. Wu.dc.eiappd.ddcmawd, m1Kd.x.bµdavdd®wd.

vu Ja swi^r. At m i®.BaM

bz..d• be um.iw.

7b.ry.immuqrnuWeymm Y Tea.cb^ '-- --- ' wfimumdriS Y Noipuim•we«. Y Bydaiyorsq^drssa Y Noi^iim•mx. Y Neipvuim•e.ae

^Pa^^Ib^i aphiw oi•tbi R^f.
y«.vd B.®bb BeCOi..

Tb M^ ^a m. roa sleminOY « Y Te.hcbp d®u.bd v6m ud.N Y Bydai{n^ Y By dalm^. Y Bydaip. ivqvvmm+. Y BYhslp mprmea..

Phy.iaBY+'v4pda^v^vuin^aaJC« aduio(aq^m.

qt®e a^ad..

NI•aqB^Eu^ti.v.v.•^nvi bb Y Tuemebp •. .. vhm ued^•i.h Y Byd:•ipa^. Y Bydaip•nQr.axw. Y BydeiPFqi^•. Y Bydaiw.aTuie.mm+.

L^ ihm umk.0« •mPb*im ofwmy:my assu^ epqrms

PA$$/FAII. P.u Bmph xc-vL Fu1 MWUpi. (a3w. Ful Dry WaL my •ed..ay+b m'¢iy. FW Miaio•, L'aim.vd uotdmp. Fal S¢pb m'n"ry m! vm.iw ^cl,t^
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TABLE 3 - CONTAVUED
SOLID SAMPLERS - MANDATORY CRITERIA

PASS/FAIL JUSTIFICATION

iB'3

0
S
I-r)

^-
CF!

SAMPLE Reciprocal (washing machine) Rotated casing drill Raise drill Percussion drill with separator Cable tool

METHOD
driII

CRTTF.RTA YIN JUSTIFICATION Y/Y JUSTIFICATION Y/N JUSTIFICATION Y/N JUSTIFICATION Y/N JUSTIFICATION

'Im.y.^m.hBb.lbbata.mq^ Y Bydaip.nq'umm. Y Byd>ipn5+'amea. N Ba^meary.Wa,fbuek0oor. N Odyfaim3fmdryWV+lc Y Byd"+ip¢qdnsa.
u¢ph 3uvlh uckr.p .i.en vi0

G.m. n6»®IU.clJOm.

i'Ibe.y.mma.6..lbuamyti6v Y BydniP^ Y Bydmip.^. Y BYdni^^eqsimm.. Y Bymipnqireoxw. Y C.p.bba(-..mriy.

eNmdepAu(wvmu<ri.lf ^bF

.w4mbwi.hfv8®efWe6amv lTi.
u.bna 11 scun cf daph m.uxm

'Ik .y.m.bW m Yw '^ phy.ial N Smpb mi+iay N Snp6 videy N S.mp4 m'viny. N S.mpb miiio^. H Impu f.m lm'vy m^e m.y d4u3

F^cyertip e(.uyb! ®^exiJ.

Vd4.mt{ FyrmwJ.e ..o^b ue

n4+imi.

'

ib..>+^em.h.ll m au. Aum u W. unt Y By -• .. . mud vi^ opentivt

••

N Cuiy m.y dm^v Oaar. H Vb4^ uak ox(o-ga. N M.y pvuab bnt (ber. N Ib- G.i^ mry dmpa Oew.

,, OoanorWl.M.®.ioinuckixv+^l6 pRadwa
el Pms 6.yoruus.

Ogntim a( r8...mpb.nm.bll m Il^ Na pauypo ..tiap4 for wtivy, Y By.1m'vi.u.tiw ozual v4 qcnuy N Nitl.P.4 N[b frini.a Y By dm;meu.Uw aaml ria o;en.ivt Y Iafrimm.
e^.n.he uck w..u u^eri.l vm2:nnm b prmhw. Pmdun.

ex^ 180•C. 'Ibe r^4y .{p..v

mgw+e.6Bb{v^bc1'A'C.

F^.uacl^l,e'rbnmriuareR• Y. Cos.^dnitp.f:npnmldriLL Y Cmu'mmadnlpafo.re^mSr.ddNt N Nuld+bp6rwmpkvm.En.Na Y Cmui^adoi^.ta.e^oaaddei,ll Y Coaa®wcdeat^farµ^mddrill

uyabuAw.a^c'wd^u4.hJ! .d.nda.akpdadd®vnnud W.ndxbyvd.ddmawel. am.iu,e. .duedaxlefA.efd®vv.^ad, rvl.nLe.bNduldaa.u.W.

M pn.vad.

'ns.n^m.Sll mei^o '^.s.pud a Y Caut^a duiP fo: cpvmed d.Bl Y Cmua dai^. for.eP.rul dd0 N N. v.bw'ep far.wpb v.ul.r.. N. Y Cmaima duipn far.c^mud drill Y Cmumoz doi^ faspead driB
nlu.u a[ Mioniw or budws muaiab mf uc hw{qd ¢d •---. _- ro1 w dexbpN.e16®awd, aai^ovv. ^cC w dexiqd .d dwmnnnd. M w dcx{epd v! '^•--
m bo mv'v^u, µ m A®.hovtl
6vrth bn ¢

'Mmbmwuu4v.^..Wybm Y Noi{<im.avc. Y Nalm6m.ovm. Y Nci^tim.v.vc. Y Bydnip.nq.i^. N ifaL.ddpsuiwd.put..
mvi+®m yasaiWy^ s.ryhi..
p.u ca 74vmbb uqaf..

ihry.irmm..mrosebaivByoc Y Dydui{onq^. Y Byd'.ip^ Y 9ydv(aRq.d.^• Y Bydniprtqa.^a.. Y Byd®iw^•
iy+inM vtih oiin'o. c'ulv^. a.vic a

. aVOi=m^panb•

AB..^1[o[^d^..•m..t+.e^ic..W Y BydiBO^ Y Bydaibnq&^x. Y Bytrv.ip.nqtdvee.v+- Y Bydaipmiuieemv. Y Bydoipmqrireffiu.
G.m W. tmtW mq.kim of u+e)Bv^

PASSfFAIL F.B ` ®ey. AB Bmpb>oaEeceluctd®.p. Fu1 Yro4yuvkmfe>a;..vqb F.il PyWUS+my.w.qY®vsW F.D 3.eybosia.tukdmp.d.y^t
mrtq•L9cim.dm®+lav. ^mt6ez¢, t®.^m•
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TABLE 3 - CONTINUED
SOLID SAMPLERS - MANDATORY CRITERIA

PASS/FA.II, JUSTIFICATION

7E?

U'7

P^J

Cr

SAMPLE Vibratory drill Down hole hammer drill Pneumatic impact drill (Jack Surface auger Composite core sampler

Ha""BPer)METHOD

CRTTFRTA Y/x JUS7TFICATION SM JUSTIFICATION Y/N JUSTIFICATION YIN JUSTIFICATION YM JUSTIFICATION

N Pwpmnntime(budWUYeobe^ Y Y By^ip.nq^uv^. Y Bydaiµ N S^bmiucr.
srm2k..Ewf.h bnFwP ri.cn rnh ® btiy.
dbmmen b.wm IU.o-I ]U am.

TL+m^ ^^.bk a uxpk Ue N Pwr Izca.uim dLN u4olv. Y Byd<.ip rtq^ Y By Lf+ip req.i^e. Y A'mmuv' uvqb m b duiw! by N S-rb m'vsj .
mwasmd...w®wwr ^wP ,.^w^,umw^..4^k^eua
.u.f.mwhWivemdih.bavm 73u umbaum.

k.6u 11 ea<n erdVB m.zimm.

'1b mm.b.B m alYi Sv ty.iel N Di.vh. me. 4 S.Jb vixiry. N Sxqk cubc du.mt .epttm.l N Cae b Nvlm ud curd b^ Uc..eqkr. N S.vqb miuu(•

pnqe.un c(Nmpbd m.^eri.l. , uvqliei.

Uo-li..wbaf, ^+msa.u.e ..aph w

^•

T5e m am hum w^ uak
^

Y By dmiouuuiw avm1.4 apen.kr 1 M.y J.m.fc Bcor. It Co.y p.vu.b uok Ifmr. Y T.dslep dvm+ued. Y By ^^^n^iw .mnl viw qrn.mf
. hwr a. w^Y. M.bulev( uek imc[+NO Is P+o^ue. PmaAUn•

of p.m. inpaiuem.

Oqe..im d W..wpb.Y.m.L.B m Y By.^e'v.lnti.a .mM k'v qrnwt } fGth 6ieim. Y lo.- (riaim. Y Tcd.bp ^unel. Ur friNm• Y By dmron^u.^iw mmW via qsx.ckr
pue We Ytk vyY mneri.l4m^i.Kq b B^avee. ^A' by µanutA y.apdw.

amed 140'C. T6u unpBv{ .qanv
^.bllbbrWUt50•C.

Fspauu. dpe..rml, eh^r mair x eR- Y Cmalma duip (u. s^.aod eN! Y By®.nl ri. qcntiy N N. b^bp w huik fWl me ..xFb. Y Tcdmbp d^vo..u1. Y By.dmid1wiw rmW via cR.Jek
.^iie, w WaNu^ a w.ie d:miub .6B rtd wdc.ela(ed .d d®s.^um. pmn5m. Ne m^a ON av.im.a)
b p<evc^d. .

'fSe m^ ^`+N mmimtr^ ilm.P^ a Y Cmri®m dni^r (a.eg.aed tNl Y Bl+d^^w muo1.'v oR+.^kt N Ne b^oiop ie 6rdb WI mn.mpla Y T^bp1.niai Y By Wmict.u.v.a rmM.L opnNck
n{a.e d..liati.s a Lx.Nw a¢ri.4 mf w t+ebpd .d ds®.wd. gee4ve. Mo mdma. INo -dmal

^u i6e mr;s^m. At m Jm..mun
Br,.a. be amri.e.

Y Ne IFVim wam. Y Na I,^.e.vm. N MsLuid sprk>anBm. Y Taslmbp daainW. Y H. ipuim.aam.
mvi.c^ Pxeaf.By micvg eqb.ir

Bpuf..

TLn.y..emmxm.mrSm.-vllya Y BY4'+ip..-T^ - Y By4dR-T^ Y By^ip.rrqcnma. Y Tr^lopdmx.v.1. Y By^ip.^

{dy.k+Uy viS duau• euriu• auJe> ^

All vap!'m{ 1nlv.m o.u ^ muimbk Y ByduipmQenau. Y Bydaip. nq.ds. Y By ^i, rq'+u^u. Y T^mbpde^v.nl. Y By auip. Nq:vrma.

fim Wo.mk.ltaamp4aimd.myGei
.nmi6.

PASS/FAIL Ful Ih.dk w reyk Sei Wmb mi mn Fu] Smvqb ^ap, l.ekd®p cd ti1L FaB Smpb vimt, m wvu .ed.puk F.il Cma Bmide .nWevA.1 ® umpb.. F.il Suyb -kk^.
C.wtet. Gieim. gsntia¢
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TABLE 3 - CONTINUED
SOLID SAMPLERS - MANDATORY CRITERIA

PASS/FAIL JUSTIFICATION

I\^
147

L.{Z

N7

SAMPLE Auger casing with percussion Auger casing with universat Mechanical post hole digger Hand auger "One-piece" core sampler

METHOD sampler sampler

L'R T'1ERTA Y/N JUSTIFICATION Y,N JUSTIFICAI7ON YM JUSTIFICATION Y/N JUSTIFICATION Y/N JUSITFICATION

. Tbn.n^•b•Bh+•661oduinsq^wed y BY^ip•.sq.irmmr. 1 Bydeipwq.'vemu. Y BYmip„cq,urmw. N C.at•muuvkwu. Y BY^IFUmqS•ma.
uvqb thmW tW-up rixn vi0
u.m,^„ B^..a, lB •m w ®.

TSe•n^mm.rbe•lkuuap6iM Y BY^iprne•vvrav. Y Tea.ol^ N Wm•.aeumirtwndq.ah, N Cnt•ma.uetwe. Y BY^ifa.
mwehphywra^c,6lf,rmOc^
•wf bwiYVC8®efiLeNvm. Tti•
u.baa 11 m,m. af ^pi m•umm

Th+.Y.m •WI oa •lier IY {b^•ial N S.mp6 mumB. Y Ter3wkp-Lv.^el. N 5+yk miw^'.{. N Acqb mi.W. N S^k mvin&.

pqNu o[..,Yd muniJ.
Ifnlbrv^bd. a•spMa •^e

^•

-

Tlc.num•WBeunwtwuSeuot N G•ietaydmmMoc N Cu^raYd.msc/lmr. N M.YRT< nuctBaor. Y Inwtxime:•iwf N N•.-,rar dri.m,aypm:v.uOaar.
Bmn m Wl. M•ivrda^ i.ek tme^iry h
af p^ (cyxunv.

Ofmllme(.bm.•^bm^m•S•Bm Y By --'•-'- mvW.vqu.tiv{ Y By.dmim.^viwemwtvqv.v'ci N N:rYfnnia Y Iwffidm. Y lwfnd+<.
Olm Ib Yek Wbm¢,b1 .vmpeM1Yw b F,vmLW. pvmMi^.

uad I80'C TSe wrylm{ yyau^

^e,.uuw •6JI6e 6.5m ISU•C

Ezpuw.of}cnmacl,dv^rmyiuxart Y f.maims+aJnipfas^vddriLL Y Cm.i^Ihafm.fa^pm.3drOl N Nov^clop8n<Iqdfm.•mF6 N 4toltbcpsme. Y ^m+c^ce.lwfasFaaddri0
.hry io SuAUa x mic tl^ub.hJl mi .n L.xbpd •d •-----__ - M ue dexbpd .a! de¢m^u•wi. ualm. Na m^.i^. m1 w h+<Iqed W dmm.m^eE.

6 pc md.

T^ m'm •b•0 'mmi^a S•.Pd a Y Cm.imta dvip fa..Vant L'J! Y Cm•^.v dui^ f.cpmscd LiH N Na ^cdxlep- aewloped fa •wp6 N bcbnlb npswe. Y Cm•^as dvV^. fw s^md EnL

reh.e cf ndimhu a!•..Nw ^uxi•h mt w d.wlqui.ni -=••- __ rtd •,e Mcyd •d dme.vud. u.vten. Na muma. mG w^.ei:pd.oi dmmwd.

^Om^.Atmtim.•bwti
6.vvd. ^ a

Tb.mkmm^•rW^••kbm Y NaI^ucc•eaor. Y Naipitimws. Y Noi^iiim•m¢. Y NaipiJm Y Ne(puim•m..e.
BdmbllY mwivt ^b•iw

^a+u.e! Bwm•61. [pu:L.

T3.M•mmrmma^minLy: Y BYkslm nul=__.. Y BY6ripomq'vemxu. Y BYdaiaRpu,•mvrr. Y BYeoIwRWuw. Y BYduiw=R^
p6Y•io.y-.tiivmy r;u've, s^w'ra
c,sae^•

.W uqBe^ bNvuo m,., b rtubw66 Y Byb[c+^ Y BYGxip nq,lsnm.. Y BYmi, mq:,mca•. Y BY"P^. Y BY^im^

l^WSUVk.e.remlluimdusvpl'ny
•tivivE..

PASS/FAiL Ail S.cyl.mu^mduokdmy. FuT Tmtdme.. F.e Mu4ipbfuLV. Ful MWtipb4IDsm. Fal Z6-ud•.vkdmBe.



NHC-SD-RThFS-205

REY0
PAGE 34 OF d7

TABLE 3 - CONTINUF.ll
SOLID SAMPLERS - MANDATORY CRITERIA

PASS/FAH.. JUSTIFICATION

^
^

^

SAMPLE Hydraulic push mode Sludge dart sampler Backhoe Hand shovel or post hole Clam shell shovei

METHOD digger

CRl'i'ERTA Y/N JUSTIFICATION Y/fl JUSTIFICATION Y/N JUSTIFICATION Y/N JUSTIFICATION Y/N JUSTIFICATION

TL..nnm.W! ^.Ma la da.in roiwd N GoY pa.na ml6ud Wida. N N. Wk lo pv.de f'mvimu•^ as N C.n ..c.• ud vun. N Cu'I.^u vuls. N Waat ^b bud Welu.
..7k• 5my61.vNcp ri+•n r.ilh mud ••^+k, limnof u nuf.m
Ei+mnen la.ca IU ui ]U m. r¢yl'mf.

71n •n^ m+l ^.bb u..mpb l6m N Gm't pxl+w mt bud wY da. N Nn.bb 1o ppw:L f'cmlimuv ao- N Cu't .a¢u l.nt we. N Cn1 vm. wle. N Lc!•m.up6 oay.

minl'phOfWb01etY1(I^mlhs4p CYMYm)L- [.iOiWIG•WJ.m

.^cfr.lo^iSlnB®cflb.ba®. TN. .ap1'uf.
u fbet D euen dE.ph m.x^m

1'^ml®.6.OmdaU<Ph.id N S.eq4-i^y4,^,.qm.xul N Nn.bklepmile••mio.+f•m N Cut.ma.w^e. N S.mpba[.ief. N SmBNCb.iy.
plcpcn+e. w'.wp61 u^,;J. ..q4ef.; m.m •.eyb. I.Ic;lm m.uf.=

t/mLlw:a, ¢pr.msti.v •aepL•. u. •uqtbf.

>b+m^m.WlvolauelazmuW1•et N Cwtid.aOUOkMa. Y tti.i.immmygsu.ul^f IJ. N Catlpav.rwkw.qEwmmoL Y lmWrrnt +iwMm. Y Byduitv, .
. nema a w.Y. M.iu.iviea uck incf.ny L 1 iuiy aluknla.

K Flime imove:.

Opmtim at Na..eq6.n^'^.B ml Y Iw Gktim. Y K. hal ¢cndm •aum. Y tuv (rivm. Y Isv fritia Y Vay bv friNoo.
. auCILvLLCkM•Ym.lertVlm{enYl tC

urmd IBG'C. R. •.vqIny yqu.v

S.II F> kv W.v 1]0•C.

Eapamd{eiwm.l,eiS m.inaM- Y Cmuima6at^•fan^nLdriLL N Nale^abp(a.upbltakn. N. N Naaau®v. N ImknSbupuuc. N Hit,hupuun. Ne
•ne• 10 hwdoi a lmit ap:m'u1..hJ1 rtd /n Jnebyed .a1 hmrolnud. (mY'm-v. .

tti fFwz^.

^ mra •hJ1 'mmmi+• IS+.Pe.1 a Y Casaimaa dui^. fa.<ymm^d driil N Ne ledmbq (u uaq6 vn4n. N Ne m.imtt. N ImkMi. eryuum. N Na asai^ai

nk.r ofndio•dw a b.zudu m.^.riW .d w de.c4yd W dd^m••u.ld. Na ea+i.afat.
enclhem.+l^e.Atnt®•6oIM
h.+nd. ta cca.i.e.

Tb.m'^^IORn1o.Jcb'vu
^ ` ' i b n^i

Y Noiylilimma. Y No1,dJoa.mm. N Mcd•aN.(vkyaluim Y Naipdum.a.va. Y Nalplioa.enw.
m n °m[ W y oxum c{ ay . i

P•a+^ 0®.hb Vyud..

^^Cnm+cd>.aiWll'or Y Bydnip.lmpc.vaa. Y Byduitam2ev®m.. Y By^ipn,.. Y Bys'+ilany2®n. Y By&a1^m2iv.mma.

V6Y.iWiY ^ ^^^4 ^•'iK awk a

atW^ ^iaoL.

ANS.ry^tyL.t^+rsmubwi+.ik Y B>QvicaViamca. Y By6ipnp'ueara+. Y Bydoiwn^. Y 9ydeiprtq^. Y 9yGuipnquma.

Eam No lok afiz rmpktin ef uaqfm^

wrvi.b.

PASS/FAIL F•il 11aDL1eumpbhW••4nla,..o>Yi. Ful MiVez•.m@I.min.+wiph, F.il Cu'I.m.uekwu. Ful MWlipb6idvn. FN MWlipkhllw.

^i vd tmk dm•tx. .cS6 rmiK esas-
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TABLE 3 - CONTINUED
SOLID SAMPLERS - MANDATORY CRITERIA

PASS/FAIL JUSTIFICATION

17^

ll}

4^E'?

C1

SAMPLE Dozer trench Water jet cutting Laser cuttlng Gas jet cutting, with grit Gas jet cutting, without grit

METHOD

(''RYURIA Y!N JUSTIFICATION Y/r JUSTIFICATION Y/N JUSTIFICATION Y/N JUSTIFICATION Y/N JUSTIIICATION

ika.n^.^Bb.Bkwabuumq.vd N Ca'l.^a.uctwi«. Y By^ip.^. Y B)doi'^eqdema. Y ByLei'^ Y B1mip,Rq'v.ma.

umpka ^cuyh uvtiap ricn wi^h

dta^^e^ pu.cn IB ui "A ®.

7ke.nwam^tls.bkwu^bWe N Sw4m.anqWmly. Y By3+ip.rq'.v^m^. N Na.lkioma.mi^cwiebyS Y Byml=Rquue¢u. Y 9y

mLehp6dwwmu«i.lLmWs4p

.uefw.arnliv8mdibba^, hi
u.bua 11 vacn af hµh m.z®cv

Tha .n'®.^B m.Fix ^ phy.iN H S.mPh mafy. N S.mpk mziy. Bmwry wm. N S.qk mivm^. N Ceu. av+mm.iim. N C.w amummJm

P.cpen6 ds.cybi m.^eriJ.

Ued:mbd,sy^omaG.c..qbuc

xqWAd.

-

71a .n^em.h11 m a^me hum w Vc uet N Pa.uial net La«. N IGd PR"'^^ ••er wuH u uck v.W, N Cwlt css uek Wk. N Cwlf va uvk 11v. w^W. N Cwtf m..vt lloor. nll..
Ba«. m xLL. M.ivurat iack }m^,riry k Bwe.
ef Rlm 1^•

O^.JmKS..vq4.nwm.hBm Y (ovGieim. Y NoB'wim. N VanmJ.^^^K• Y Bl.^.v.w"^IwqcntinF Y Bytlmmi.uti^^
um Ikf Imtwtl01Cf1.11em^f.RYm w C^• P^Ym.

umd 189•C. ibrmplint.py.u

^i.wv .b.B b ku Nu ISG•C.

F+pmwof^..^l,<i.lcm+iw«eR• N bebnWapaue. Y Bydmmi.u^J..am.olwc^i.^ Y 6y.fm11u.iiwmualviaqrnuy Y 6yd=^..W+plvkaR*^t Y 9y^mvmlvucpenimB
.i^ w kvWw «wJe ^.miak .h.Y pr^B... P^ovduR. pcmlu+. p^emfwc

b P^cmei

ikaM^m.6Nm%^w.b.qcd« N 1mkMkcy«uv. Y By.l®i.uui.am.olria.^nua{ Y Bydm'a'au.ii.cmvdwqeniuy Y By Y By.^iein.e.tiwamral.i.qrnimt
.ele.. nf.dl«aiw «6.sudn. ^niJ. pcmb.. Pmrdwe. P.mdw. P^.
mw Wv m.i.msar. At m t®.6wH

haYi. b.xm.

73+.n^^^w ..E4' Ev u N ^l .Put Ksn.im. Y Na ipwm wex. N 1G,h u^coove. Y N. I'mvim.uum. Y Na iw':v wu«.
m.irtmm. Pnmi.ly ma^.qhir
pa.nlB.mbkGQ>i..

'IL.m^r++.m.ousLmidy« Y BydsiW -̂,'^'-'• Y Bymip Y Byhaiw^. N Cm. •••^•--•^- N Cm^m.,wi«^m.

P6y.inLb vi^Y vu.n. mvi.4 auYe «
«L*^ ^^.•

ALL«vpi«6.N.vevatb.wicrSk Y By^ip.npv®xv... Y By6aipa.eq^e.ma. Y Byd.ip.^rqwcscu. Y Bymi'^ Y Bymi'^.

Bam Ve uvtala emqlvim K a.a2lmt

PASS/FAII. Fail Mutqi. 6llw. FW S.eik e'nat.vd rmivy w^s. FJ! Mu444 fWm. F.B C^ ' aof uotdmw F.il Cm. m.mm.im d ^aYemp..
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TABLE 3 - CONTINUED
SOLID SAMPLERS - MANDATORY CRITERIA

PASS/FAIL JZJSTIFICATION

O
..t

3-
t2^

rE'^

Cn

SAMPLE Saw cut sampler Robotic sampler

METHOD

CR7'['F.RTA YIN NSITFICA120N l'/N JUSTIFICATION

'flnm^m.6ap^ah6ao4.[¢^md N SwfixmpLmy.SNWULed>. Y BYtrai,^
.wph tGaiH uaB+W ri+.n rlih

tS.^^cn tr^.sm IU vtl'.ll m.

lLeM^mm^tWS6b.up6.bs N Swfunapbmly.dudWw6mly. N Wmt.a<umwewvudqap.

u.baa 11 ams crhpS mavmm

Th. M^.6.>! a^ J^er So Y Fa GN W-^. N S.c84 r5y.

pr.per.iu N^.mp4d m.^e.iJ.
Vedi.nu6eG^ ¢pmaemti^c nqka ue

lL.mm.Wlmem6wui6sl.ck N CaJdmuat0oa.w1.. Y HBdmirvau.ti...mN.i.e^nv^

Own a v.ll. Muvuciy uet ivevip u pa°Avue. .
af pimi iapm.^.

OR+..tm a! Jn..mpk Mum.hall m N NIx,L lria'vn. Y Bl•^wi..niM aaml vi. qen3ee
dae Na lmkvub 0.1eri.1 ^'^ennev b proaLre.

¢rm1180•C.'ILe.avqNa[.quinr

^ea^.enmv .Yll b Iw ^h.a I50•C.

Eryauu.cf^L:u^rm+iuaaR- N Nemivaa. ( HY -• . ^+dviaopc^int
.IK w E.:.Na. a mi: d^®In4 .YB P^uc
b qR.md.

'ILamm.6.11 'mu®ea.he.P^a N Nem.'mmu. " Bytlmim.u.tiwamud.L^P+.vue
nhr cf.d+aan. a hvNa. ^v+aLL pmd^ve.

im t8m mvmmea. Atm Jm .A^Wi
laraad. Sc cw.i^a

7inm^>^^Knx .WJl^m

'^ w i ma Ii

N Rbd.eicLL.pvkysx.tim. Nalpetmwam.
. m aurxat ywm ro.OY asa t -V
p.u ud 0®66 Bpu4.

^ lLm^mma.eu.oa^irya Y O1Jn1lx^. 1 BYdr.iwrt.pa^..
ptMiupy.iihduuv^ vaiK autiea

I a(+ue ampoei..

AB.mqFmsbadxnmatbawicr.bb Y Hfdai^¢nqmrtr¢v. 1 BYdviptRgvi.^.-

4m d= uck aMx mplvm of..mplmg

PASS/FAIL F.B MW.i^ls fu3mr. F^l Wm...v.. saim wu dopA W
.mpb ^6+i



. 9'fa31S'i.i7^l

WIIC•SD-W?*ES-2O5
%

REVO

PAGE 37 OF 43

TABLE 4
SAMPLER CONFORMANCE MATRIX

LIQUID/SLURRY SAMPLERS

SAMPl.ER'lYPE nMU.an. tdudin.dbanr Dlp••mpln TruekmnunlN A•mmwm wntvJip

•4lnt .n[+Uln[ rway drlll eunplm TM1ma
nnlNunl>Ral 9•mplr

CRIIEIUA
•.mPlr

, Tlory.w, 6.II6>,i6bbod:lnniqn,iidir^le.vSvi,^s Y Y Y Y Y Y

wk.bp rbea d^b JI•^ki1. bmmm.iU erd b ee. .

Tbrynm,•I.Ube•bbtn..^bUquW.alAurrb. Y Y Y Y Y Y

Tln •yu.n •LN ba •bb b••mpb JWm, •aA Wwb, .d N N N Y N N

h.N nlinlm •N mnbwdws dcmof,

Tiv.yncm rm.n bo ebb In ••mpb iAe emlm dcpb ur vub Y Y v V Y V
nuwei•I fmm il•. ^^p>,ef.m ro niiWn 8 m. ot Jn Mw^v.

Thb b.bw I I ircbn e( deph m•Jmm,

C. nmpW mut •mnln.mMim,v, orLl mi nf.n.b N/A NIA N/A N/A N/A NIA
m•brbl Rt nn of mv.

UyWdnny4imu,tbe•tkut100Mlnvclw>. Y Y Y Y Y V

Tin •Y•bm •Ivtl mt •Ibr Ibe r8yrlul pmlcNn af •.mpbd Y Y Y Y Y Y
mbrbi. U,dkwibcd, rtpmen•Yro •xqh w,eqWmd for
de^e,nd,.Nm ef deaiHr mrinun m,vn'^, •tr+r nmyU •ol

nb, vl.cmuy, Jnun>uon, w myumm .wnbe.
INlwbn by •K•mb m Ipdrnmle 6ud nWd mut oot emu.
Uquld ••myk. ambW.Y •mRnded •al'J• mmt b•

xpn•anuUw.

To•Y•bm•h•UmtJbrJnJemidpmpenW.Inclufln[ N Y N Y Y Y

m•we ud bror[we wmUwnb, ndlcbaopu, pil, le.ry
.,ebb, ne. Ulmim m db•ulWm uf •JU m sain
conumbutbn of+u,pik+ (rvm vb •yem.b m hYdrmblie
kd Nud imxt •a navr.

TleHbbmlYull V Y V Y Y Y
At:ba•a.F'W^ti 6xe'y'^H4 bf yrL,n'tiq^o"n.ecx." : :•

lte•yncmm,xtbldpJynli•bb. It•h•Unmwr.tkut Y Y N Y Y Y
90F o( • fWl ••nmk 90f ef Ov tLos,

tibw Ide•^. . >Ole "•bpb Y^n• HII iid.,nurf ILe bnkGum NIA N/A NIA NIA NIA N/A

m•b I 1^r:nw 1. ema leo•c:-:YL, .,,ae m^.,.-,
er• w ;<wp..•ian

N. 4.memwo maJ^wint J.U bo pmr4bd If de N/A N/A N/A N/A NIA NIA

••rmlina mcel+nbm b.. dv pdbl d axm.llna I.tO'C m

ury pmllm Ih•t ttM•cU un wmb,

S•mpbvY.uml•alh•Nw+nmutUilnexbJn[Ibnrad Y Y Y Y Y Y
ha aU bsillika wlliclna abnnt W.I. cqWpmma.
IScprcw nn br[cr J.n 4 cn la,[ by 24 .m dba

Su,ykr veninl puitim mut be neuunbb dihin 2.5 m,. Y Y Y V V Y

S•mpkr mut mmin apemia,J afmr wpwme to bnk Y Y Y Y Y Y
avnw. (m at k••t Yuan wcb, rdblim dne• of 2m0 AWr,
ud ammirw •utulnm with pN In c.av.• of It

Tb •yrnm dvlan u•d qsnnm mut meldar AI,ARA. Y Y Y Y Y Y
In9vNu1 dmn A.U mt amd ]W nuvn\wat

`Y3
Fa xd af ea ^N IlJ n Y Y Y Y Y Ypenu .MZ lpon G b ,br tt

- IW d d kih Ub W. .m nprm d,f+... w.v.^lih' .

i^l
Tb>y.qn bnirJviWU Ue p,c.d^ kwo(N.U cu 4'

.

V Y R r N: i' : Y Y YI K
.' 1. d brlJ•. w U k 1,®,i.n. At.n tLm ^.: .

^ l ^x ;
^ .`* L es:.^

::IwbM1U.i.L"b•',eiw( ^`Yx... +`z..n.^:Y..

tl

lln.2^^m,•hJ16e•bbtoebuin.••vqbin.waublc Y Y Y Y Y Y

knPb of Wm (kn dsn 2 w+ub) fm • fWl kn[dr ••mpb.

GncnUm e(.emiE•ry vu^n d.U he mbiwird. Y Y Y V Y Y

4
z'ITn ry+w• 1 yenb (e(y In^n urv^ianrcid pounl•fly •. Y Y Y Y Y Y

awWlnp eapbr(xi.tuea uJ I^wm:bk l Qu.4 a,.Z•pabi^;,I;

'"^T7. Mtm t mi ror1 dmm7u11y.ur{lH.k.ny d^, jF/yy;. Y Y V Y Y Y
,:Wln%mlhUi.iw•ile.oe.mtde.aivtp.liillo•ax, :,

Tb• ••mpbr •uAwn+pbm mxt te nucbb, mobib, ud Y Y Y V V Y
m•LU•in•bb. '

lTe•2+kmm.Ibenp.bbufn1,n1 mmedwan••ny6 Y Y V Y Y Y

nvm.On*• r4nr.
... t ,. iif ^ uZ^k4. t IJ
AIIWrplby^+Nwe:mutLnlw fr6mlb^mk^ee^^' Y Y Y Y Y Y

T1b •Y•b+n nn„t b• f.bAabd m prmnM, iu^ed, •Iq^m^.d Y Y Y V N N

fm ue, w,wdy fm fuU qenUaU 6y 1/1/IppJ.

CmnpulbR.Un[InumbwefY••1 21 2I Ip 2) 21 21

puJF111-CNIIoICrllerhplyded6an) Pw Pw ^.^^E'^:FW;?3;°;TI^:. Pw P. Pw

"H'
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TABLE 4 CONTINUED
SAMPLER CONFORMANCE MATRIX

LIQUID/SLURRY SAMPLERS

ANII'LER TYPE b
Ik' umANIR VWm^pullpS ^pitt ^
p tt^Pum! PItt

91 dH

s.mPbr

CRITE4RIA

,Tte »km ^In116i bb ^oN t^rtqwrtd :nple^'i J:wtA; "': V Y Y Y Y Y

uN.bprbinrbhAl.nabbbet0.vev10W,j(1aw..:::; ..:.

»e+Yebmrlullbe.bbteunybliqu44rNSlueiir. Y Y • 1' Y Y

ibo.»icm.b.llbe.bblor.mpbJufan,wR.Jwb,.a1 N N N N N N
A.N .Jlalc .ul eombb.lla. tbemof.

tberyncmmuelb•bbtenmpblbmlMdcNhufwvn Y V N V Y V
mnerl.l fmm Y,e Iq, rw4m b viUdn 6 am M Yo batwn.
T1Jr b.bw I I arelen ef dcqh muimun-

CumruryWmulmn.in.mvJuwuet6lmin( vum N/A N/A N/A N/A N/A Y
m.briJ por an of wm.

IJWNrwqWmmtbe.tbu11011mllevolwb- Y Y Y Y Y Y

The.»tcwrhllna.lbrlAapbyrldPm{enbut.urybA Y V Y Y Y N

m,brl.l. VNRrvrb,d, np,w+.tlw ruryks w nqul,d for
debwd,^llm of dm,4Y. meLbm .mbn, rlur n,maW ud
nb, rL.vlly, rtnWl>dm, ud cry. Wlbe nnn,ue.
Dihbnly.ycm.b m Ipd,ablle be.d Ruid muit lu om,r.
LIryN rrmpl ambWnt ruFndad ralW mut be
,ecnxwnw.

V. ryr¢m rArll nol rNcr Jv ArnJuI PIR^nkr, locluflnt Y N Y N Y Y
w4'^le ud Imr6We m,xtlmnw, rdbbolqv, pll, h.vy
mcb4,.lc. DOu0mwd4wWlmofuluormb-
vmbmLallon ef..^bv fmn the.pen,.b or AyAlal.lle
le.d RuN mwl nq mw.

fhM^I.hJl id M1um^dJuuekRaaipis ^ll^; Y V Y V Y Y^ ,.
Af w.w„( iak 6;teuRr L af n Rc. ^+ven•^ ,.

'fle.»^inmul6ehitAlYml^bb. ItJWlnm.er.tbut Y N N Y Y Y
901L af. fWl ru^b 9U1i of Ih lime.

j
'sa;r:^a x

- 'qc lon flro ibm9 »'^nJ IIti61 JnunF pi, N/A N/A N/A N/A N/A V.,
tmbe{ 112rt^{ uuo b aM I99 C". 7L.I.nqlu^

Unn bvqanbn mmllwint bJl be p,ovLbd It Ib N/A N/A N/A N/A N/A N/A
r.mplbit Irccluribm bu dv paielW uf szwedb,t I.tU'C w ,
Ny pVnIP1 d^.t m,bN Ih wvb.

S.r,Wln uJ u.«I.bd Iwd.nro m.l IR In ubtb,t ILNnd Y Y Y Y Y Y
MI alI heilllbr WII.Int c.hint nwlon eqWlnmt.
(-4't^ In I.rSer Il.n 18 an hb by 2.5 on dh.)

S.nqbr wninl pmldm Imnt hc m,v^u.bb vWJn 13 am. Y N Y Y Y Y

S.rtqbr eul m.,.ln qemlwW .Iler c.pwwe lu lulk V N Y Y V Y
wnbw fm .t bJ Ilun .veb, rtlbllm daw of ]]w RVv,
vd emmriw wlWan .i16 pII ln mlw af I].

m p+un anqn me cpenllm vut omlbr ALARA. Y V N Y Y 4
LJIvNuI Jae rb.ll ml vad Jaa mnmt.eek

•' 3 i 3 .. j ^ ' b TgiSh $..^^'t;;
a; Gpu dde ' t, IRe lu Nf Ile b Arvld ^k"a.' Y Y V Y V Y
x'or IaJe ch.nleu'i1iJl be PANmmd ^?5^3^,:gW ffii

r'^b35.`s.g^"..at3u.^a6
lT1 d J lM 4l^J+N l ^w Y Yet'II I ù ueunm ypudwm .t ^

'Gf hLldWl tlMbfliN Yi0 Rb.rMYCmM jiAt M t^^v'

Y Y Y

ib id 6tr di Exi o i ^^D 'ts as): oa .. . a . y r w. . ;;,st ; 4^:.^ .a?jS. fi

itvr»bmrhllbe.bbloeblJn.rampbla.m..n.bb Y Y V Y Y Y
Imtlll af Ibin Reb Ibw 2 wab) fm. fW11mtIL r.nTb.

Cnentlan af wmduy wvw rhJ1 b mhJmlred. Y Y Y Y Y V

`^?1n »uvnwlayeer fly^iiu'<md*n.t,ott. yrAa+^illY ?' Y Y Y Y Y Y. .a a

..Thny+hnm.l.memxNemleuyer,p101d(r' Id3 r^

•

Y Y Y V Y Y./
e11Nd, pltrlbs tiulk eRm1^' ^r^ ^° 3.^'. . 5:

lbe rulqbr r.)qon r»tiv mut Ee nwbb, mobib, W Y V Y Y V Y
minbbubb.

The.»twn m„n be a.»bb of bNna mm. lhn au r.myb Y Y Y Y Y Y
fmn . {hm rirer-

>' s' t '
^^A':_.^

!^. '^•...^;.
All ur ,Ih, 1.N ^n t F cl.e..bbfmnU: itWi.Mi > Y Y Y Y Y Yq t . n r , j :^*m °fP bt

bda"6fi 1 nMlbb,Fi•"s^a s' aakx^#},

Tn r»Irm m.t be hbla.td er pmnud, wbd, .ppmad Y Y 4 N N V
fm ub, ud mdy fm Np qcntbn by I/1/1993.

Canpalbpalln[InumbxofY'q 23 IB 19 ID il ]J

hu/FJI -CJIMd Cdltth ( rludld ba.n) Pu. Pur Pu. Pur Pu. Pu.
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TABLE 6 - BIT TEMPERATURE MONITORING ALTERNATIVES

T

S
F.!')

^..^.s

Ck^.

ALTtIINATM12 DP3Ci1PT10N ADVAMAGLS D19ADVAN[AGFS SiATUSr VIALILT'

CODE. NSIlFlGT1ON

'ILvmmpY 1at41+^'ndNl>umf. •Neelm^eviiril.dNiwiy- •AddirimNreaim,amaim. a L Sm.vt6.4memn^JO1LW.

]l^waqb m.a.d'm dr0l tii. • M'®i^c. ® 98utimr n dri1L • Adu:c mrri.L
7L. uu:ie m S^ drill >vey-nmm^ n W> up. • 7LLmiot Lip uric[ mwv i+^ -JI m.

• kaia ub J1 M t rtq.u Nri>u.ux.

W» Crr.u^Ai^hp.ry H.umy4i>mPewvplj.rry>ulf^ `Cwidm.lau>alde^iur6{ppv..• `Te{vpPow.^y. z u S^rea^luhmdma^YJ01LW.

4^a.iih w(e^.uc. v.nm^ual medi ^ •]S S rimJ b. wa d^o..

G^w1 maed'm bu w. • M'oi^a mulfiatia n drOL • C^ amaiwmnim mq.4rd.

Fmuvp u+.w Jaavh m.l driil.vicc- • Fam^m mwm m! 4.•icma.

Lu..em^aevemxr.lm. Mami.IcF.6lss:mtuvhiulx.^.n.., • Warym6wnwiau.. • pu^mrlumvrc®f.lar.wqve I 11 On^,mrfo-m®u4kryWla®ei

.n1,d muvi W..Ibv'v> LW }r uS n.uq w{aY. GID wr'v^ • Mtim'¢u mzi6dia u Gill. a[b.. ^mac+•^c^ m.^vi.4. mr.ui.i rvmry`_

^ va(v4 • C.za dweeux vba.6,ud.

• Ym've ^tva n <

-
.i R

• Fzmim rmvdv ai

'--W&etrm>mur'mWaovFk Smllv^ramumd"ndeidlwb^[^Snw^y •No^im.nv.>p^drillwi^. 'LrRPO...z.yp>. ^ M 1®ie.eeei6.6mdrmnfmlmYm^ae

pn o( L'JI wc> sd. rd:a .4waaf • Vvl uP ree auilc d Ws • M'^ccau+^ifwrimr uarilL • Shc u.vvmrr ®.aw. .bm umouen.

driN w^. • A6^vi^c ef ws.

Hmua/rsras -..-`.^^+' Nu.mlrbuvufv.le.orirnmabavim. •Mweea^m.mmamy6mti. `Mpmp.R>nialfalm[tappa(ari11 2 M Pnaiqviceqma.mhmmxy.

PN
• ka.ry.mu+mwapla

• MnLm.erlaFpe.

• Fsm+m varm al4x^4^.

T^mu^ap'v hc^.eb.u^ernmdmp:a. •Neelanm'advad. •Nedt^alomvm a N/A Nesal,x.

•M'u^re>mdbdimudr0l. •uwbW3t^

•HurlaM'w.

6Luad Av64W.^u^in6mebirr^>om ' Cw{im•Lry.ufabsqou. • Bi'm.vrmri.3k, a NIA CummcMmpem...dimha.ed

• M'min'vavd6dizn4JL • Wwmuavl>^varw. •

• ASWivI ri.er.e:...

• blinn

1®da^{4.

'

Wrr.m^ceqim fabi>aV"vi{b^.^v. •Spn.as. ^ M Frmrn.®vid>dda.cl^aea^t..

Em.N^Ba'•.ihWa6mu• Smt^b+=sd •C.mvmPretim.hhR^rw^a•

^ Poc.peoNc Utia®.im1'nmuG • Dr01>^'mLbdr.

^ n ro^,om. e1.e^u ia..l dd ` y^r 61aaa Wn 5m l'v.

WaW ^b..+lk. • Fsmne re+^A.uf dmn4v.

FWLhJnWpvoxLL AOrtWbumON:OPFULLCaiJal •C6.P. •Pwa.ap'y. 3 N/A •Pav•yyyhbwmn(EUnWm(a

iamm.vh.plvocLmcc^L.lyku^t • Nn.ueu' rpz

upNW.ML.viy. • Ddi.u^c hi. • L'ykP"murmdbf>.-ai-.

• Oaumd ti1'u wb.

1.'A.c••sLnnN.dp•>ddcwlo^.umlRP^^malOs.lr¢v^ive. iLewwmLhr(Nbw: l-^^nmiY J-S®6Jq+amluio{dmoa^s^dm.l:J-iaddody(au.c s^mue.

y'YU4tiryCn4'Lvd^e.madU.qpi"vtiS^c(W>.lrm.iw. ibr:tiYrymt:r(atb.a: SUA- lappfv+^- M-SWSMt P-Pa3^ 1. -I+c+1.



O

`̂^W>qz
y y

O

Q < N

b̂

W

^
F

G

^

9 9 9 e ^ ^^

°a S S e. J J S

d

#

k b

^

9
y ^ ^

F

^

^ ^ tl
b

M1 ^a

8
b

^^

B
^b

^
dy u

8
b

^

JHLJ

^ ^ 9 9 ^
.
9 8 S9 9^ 9tl9tl 8 i^ '^9 .

g y ^

.a

9
ĝ
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T<<BLE 6- BIT TF,YII'ERATURE MOMTORING ALTERNATIVES

^
^

1

-_i-

C^1

ALTYRNATIV6 DC9CQD!RON ADVANfAGLS D19ADVANPACT9 StATD9, VIAe1LIlT

COD2. Jl31TfICATION

Ea.6WS S.LSP Fa.4p Tw'mp

Thml ab+Wim.

• 4c:.b1 W+: d wcaJm^

• N. ^mm ^o-ir ncdei • Na abn>^'n4 2 P WFIC pvmd^ ri^h msR.

Radio /r4m.T ^A.yh my

4illuem{

Vbrim ddi¢ we^ n b ma.t vSV+W u

W.nPdWMlIwsP.

• L'm dnl.uaq r u®c'W mai^ • Po•c wpP maiaf u ti..

•\4jvmfibamndaGv{.iLdmn

ucpY u }.

1 M Pw.r..5qy ma. m Wp fw.v.i4W .pae.

I PanLLl l.a.a. HcY ea bviYlal.wP, ^+rtb. mu.ed n

Qsl: ki b^Cnas

• Ne ®Ei`a.ivw 4iSq.pqeu. D^6.W1 b GR 4+^ ww^,L eua ^+r

2c^9 n bu u0.

^ M DiDfoiY b.ruv Piim d^awn pms.

1.'9u.•M.sn^e.dcssvddcvlqmuml.qliuuadb.Ye^e.. Tbuu. d.ir(d.b.ns .- Cmm^mry; 3-3®d..bpamrac^dm•m^ ,:r.;3-Twdrdodyfa^ t-lan..

L'V^.sTryCaY'iw.rmvd.b.p4ntiCrydW.Yemus•. Tbr+tiWymfe:r(dbws .W..-Naq¢obiq Fi-N.+y-4 P-Pa.31G L-f3y.
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